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_ ENOIME OPSRATIMG raiMOIPLB 


Air draw io by the comproaaor is conpressed to a pres- 
sure of PgSsS.O ks/sq.ea. and is fxirther delivered into the e 
nular combustion ohai^r. 

At tbe combustion chamber inlet the air is divided into two 
streamsi the primary air stream (30% of the entire air) passes 
through the domes with the swirlers and into the combustion - 
ber to be used up in the fuel combustion process, fuel beii^ de« 
iivered by the HP-21 9 fuel regulating pump via ten main buranrs 
Installed In 1;he-dons portion of the combustion chambers,” 


secondary air stream (comprising 7W of the air) enters the com- 
bustion chambers through special holes provided in the combustion 
chamber walls, mixes up with the combustion products, and. reduces 
the temperature of the gases, to lessen its detrlmentsl effect on 
the nozzle diaphragm vanes and turbine blades, and cools the com- 
bustion chamber walls, — 

The secondary air also forms a heat insulatlog layer between 
the walls of the conhuation chambers and their housing. 

All the ten combuatlon chambers are joined by Interconneetlnff 
tubes serving for equalizing pressure in the chambers, Intereonneet-l 
Ing tubes serve for flame propsgation during engine starcli«. 

Two upper tubas looatsd between combustion, cham- 
bers 1-2and9-iO mount two starting system flame igniters 
providing for initial delivery and ignition of gasoline. 

Hot gases flowing out of the combustion chambers possess 
high potential and kinetic energyi while passing through the 
nozzle diaphragm and the turbine blades they impart rotary notion 
to tbe turbine. 

Power generated by the ist stage turbine is used up for spim 
ning the high-pressure conOTessor rotor and for driving the si 
accessories mounted on the engine wheel case. 

Power developed by the 2ad stage turbine is used for driving'^ 
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tte l<nK|mi.«ix. eo^„or rotor. Ka„a,t n.o. lo.™ to 

J "* ““ «”.X 

d t fiOBtla pasaaga «raa la coat^llad with thp airt # 

Ivdraulle oootrol ajaf a. ^ 

Itt. the jat ooaela the potential anpitirv ♦v 

nrrr srrs 

•coon^Ti^ «r r*' •"**”• .0 

=« r!- 

doctoM “• '"•* ^• ‘•o ""‘foiao „a 102 i„. 

~ cr.=HS- “ — : “■ 

MALf TBCHmOAL DAT! 

3^1 • -300 Engine Specif icatlona 
i<, Qener*^ 

l:Z::ZrT:. 

turbo-jet, two-ahaft, 

3. CoB^raasor .... afterburner 

* • * “^ial. 6-8tage, two-apool 

4. Conbuntlon chaaberat .... , 

• . Individual, atralght-flow, 
accoanodated in coanon 

nuBber 

Buaberli^ ... ** Places 

left-hand, atartlng fpoa 

upper left-hand ehaaber 

5. Turbino ' (looking fad) 

••• axial, 2-atage, two-abafti 

6 . Jet noaxle ■***• «l»rouded 

adjuatable, Tartahla dutyi 

dlaaater of fltpo varlea 
within 326 - 680 aa 



7. Arrangenent of engine aeceaaon- 

_ •..••, , .~ehgioe lover person 

8. Direction of rotation of rotora . . counter-cloefcvlae (as 

Tleved froB Jet nosale 
end) 

9. En^^ine overall dioeasionat 

(a) length aa 

(b) diaoeter of turbine 

(housing) 772 aa 

(c) diameter of afterburner 

(ihroud) ^ 

(d) mazlDum heigbc ( with 

accessories) .1063 aa 

10. Dry weichc of engine with 

oftorfirnor . loes^r, 

IMes Dry \rolght“ does hot Include aircraf t aceessoyipp mwjt 

ncrowore deeaeeee to 

(h) .SUH-I3Alf fuel booster pumi h.p 

(c) fuel -oil cooler unit 357 c. 

complete with brackets and 
attaohaent claflQ>8 31 1 kw 

(d) attachment clacqps for etar- ^ ^ 

ter-gener^oi\ fuel booster. 

pump and Hn-34-2Tunit ... i o Vir 

(e) a^lliery drive of hydrau- ^ ^ 

lie pump with pump attach- 

, oont clnap ...... aniw 

(f) hydraulic control unit * * * • 4g 

cooling ease 64kw 

(e) aircraft brackets used to * ^ 

-- . . attach engine ^ r v» 

11. ihTinc weight, as delivered. . . not ow^ 1S7.O kg42* 

No^: The shi oping weifrht of the 
earine does not include the 
weight of the oil inserted 
for corrosion-preventive 
treatment, and the weight 
of the auxiliary parts. 
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At Main Pnfinrn 


1 . Pull augmented rating . 

2 . Mlnlnura augmented rating 
3 » Maximum rating 

Momal rating ....** 

5 . 0,0 normal rating . , . * 

6 . Idling rating . . ,*.*.*, 


• . 600 B« (aax.) 
. . 610 aa Cain.) 

• • 526 BB Cain.} 

• • 526 aa (aln,) 
. - 526 aa (ala.) 

• ■■ (nax.) 


3 . Kagloe Cnnt:—! 

-S" .-:” vr:““ r.:~ - ~ 

unit consistn or thr ^•P oi a 

lowing ratincaj operatm, the engine at tjj« r..; 

by "• ••itchad on 

to the maxioua rating stop* rating atop 

... ~ r.r”^ - -- » - 

^iac the engine ^ol^trorirviri-w^tr^''? o»itched on tj m. 

3 top to the full augmented rating stop; rating. 

if) full augmented ratinr whlfh 
thA engine tL run^ir"" '’■' 

earlne stopping which Ir augmented rating stop* 

.in, c ,, ---- C^!oT:“r 

2 . 'Ihe Jet nozzle of variable-auty tyn- 

augmentation; It is actuated with T ^ 

linders. ® throe hydraulic cy- 
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changim® of jot nosclo 

e^diaust area for sot- 
tlag required ei^lae 
ratios 

CoMr .1 sjrsM. .l.ctr<,^ar.«Uc 

*yp« 

Operating fluW 

AMr~104l , 8 peclflca» 
--tloQfi-Hn-10-58 , or 
AfJI-IO , State Ht 5 s= 
darl row 679(h-53 

Hydraulic fluid pleasure ia syatea . . 18 a>ei 3 ks/sq.ea. 

»»,Starvinic STHtM 

1 . Startins syatea type auto«atic, autonoaouB, 

electric, with Toltaee 
svitelied over froa 24 

-tv to 48 \r 

2. The atartiog ayatea provldea for* 

(a) engine atarting or cranking at a temperature of SO to 
+50 C.three tiaea in aucceaaioa, without hooat-charging 
of atorage batteries t 

(b) e^ine atarting or cranking at a teaporature of -40 to 
+50 C,flvo tiaea in saoeeaslon, using a ground power 
aujplT aource of AnA-ain_ type, with at not rs- 
qulrlng any cooling in between tbe operating periods, 

(c) e^ine atarting during flight at any atmospheric condl- 
t^ns at altitudee of up to 12,000 a.Cwith oxygen supply) 
and up to 8000 a. (without oxygen supply). 

3. etf^lng »p.t« 

ing equipment, atarting 
fuel system, flaae igni- 
ters, o^qrgen supply sya- 
*tairtii« fuel con- 
trol unit incorporated 
in EFu 2 i« electro- 

■sgnetie walws control- 
ling fuel feed at start- 
ing, starting fuel ignl- 




• ''’ri 

I 


tloa syatea, air blo«- 
off valwes (2 pieces) 

5. Starter-Qenerator 

rCP-CT-12000« 

Purpose 

* * * used as starter daring 
engine starting. 11th 
engine running, ie ea- 
ployed ns 5.C. ^nem- 
tor. Ohange-over froa 
starter , to geasrstor 
duty is accospUaihsd 
automatioediy at 

of hlgb-preasure rotw 
normal rating or by 
timer action within 
44.oti.2 see. 

1 piece 

Direction of rotation counter-clochsiae 

Gear ratio 

at starter duty 2.2t9 

at generator duty 1.5S4 

S ^tiqfi Eqmpgiept (not deliwsred with enwlno^ 

^Aircraft j)ower_sup 2 li oourc^.C&toraga tetterlOB)^ 

15CIKM5 

2 pieces 

oaploysd as power eoore 

during engine starting 

Starting relay box KlIP-ISl | Inatallsd on 

aircraft 

Ground power supply source switch box . . m-4 ( Installsd on 

ground power supply 
aourcs) 
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^O I^REIGN CHSSEM- 
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^■ar 

*>P« 

* ’ * (Installeil 

Purpose alrcrart) 

••••••.., provides for successive 

operation of electric 
starting equlpncot 
within tine period of 
^•0—1 *2 sec. 

7 * -Starting Fuel Svati^^ 

2 Hi^> 08 e 

* during engine starting 

on ground and in air 
STstea provides for 
gasoline suppij into 
flaae Ignltem and for 
igniting coobustlon 

Starting fuel used . chambers 

aviation gasoline 

B -70 , State Standard 

»«.l c..u«« lo o„. 

fuel systeat ^ 

(a) Starting fuel tank . . , 

• . . . q piece ( mounted on 

(b) Filter ... aircraft ) 

“I Pi«ce (installed on 

(c) Starting fuel pucq, (installed 
on aircraft) 

type , . . 

nHP-lO-gji , gear type, 

nuabar «Jrlvoa by electric motor 

output 

^ llt.per hour at 

pressure of kg/sq.cm, 

with V=a^T and EsO 

!«.«« . 4ja«»at ^ 

trtuan ■iqvU.d lato tmk 
•04 at Tiatsga of 25"2 7^ 
read off aircraft 


. 17- 
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starring fuel tank prosaurio tmster) 



(from aircraft eoapMs-^l 

rj,\ m systau) 

idj Electronagnetio atartii^ fuel 
valva 

waiM 

naaber ^ 

(a) Flame igniters 

axtsmal, with lov> 

^Ibage igidtioii ajm^ 

^ as4 s:i^u S 

ploee. 

®' Flame Igqitgr PyyKan-Sneel^^ ^^ 

auppUea additloiia 

••aaat of o^n to 
flams ignltars for 
■ore effeotlvw igal- 
tlon of maltt bonwrs 
whoa starting si«ias 

. In fughfe 

Components incorporated in orygan 
oapplj eystemt 

(.) (hre.D totti. i~. th«, a lit, 

c« 5 >«clty, 1 pioeo 
- (arranged on alreruft) “ 

(b) Q.TK.a ]>»».,» aijOl, mtlM i»«nm1 

amounting to 9 - 10,5^ 
k8/aq.cn.,l piece (er- 

, . ranged on aircraft) 

(c) Electromagnetic oaygen valve . . 1 piece (mounted on 

aircraft) 

(d) Eon^returo oxygen valve .... 1 piece 
®^Eao pressure forward of flams 

fdoitars o e w-/ 

• 7-9 kg/8q,< 






-■w;V 
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Electromagnatlo fuel supply valve t 
purpose 


type 

nuBber . 

Starting fuel Igoition aysten 


Air blow-off valves t 


type 

noaber 

Pemlseible gas temperature aft of 

turbine during starting 

Time required for engine to gain 
idling speed from the moment stcurting 

button la pressed , 

Afterburner may be turned on within 
not less than 


. . suppliea additional 
amount of fuel 
lit/hr) for accelera- 
tion of start! ug proce- 
dure on ground] fuel is 
started to be supplied 
25 sec. after starting 
button is pressed; 
additional fuel sup- 
ply is discontinued 
os soon as high-pres- 
suro rotor reaches 
speed aaountlng to 
ASSi? of noroal r»p,!E» 

. l^'KnT-9d) 

1 piece 

.low-voltage, eiiq)loy- 
ing erosion type sur- 
face discharge spark 
plugs 

discharges part of 
air into atmosphere 
- to prevent engine 
from stalling at start- 
ing on ground 
hydraulic 
2 pieces 

not over 650°C 


not over 60 sec. 

90 .oec. after pressing 
the starting button 


Notegi 1 • tte..autoooaous-etarbli«, the — 


1 . Grade of fuel 


9. fuel System 


saiu and afterburner zueie . . . T-i, state Stoodivd 
rOCT A138-49 
T-2, fitate Standard 
row 8410-.57 
TO-i, State otanomfd 

•s 1 w .. 71^9-5% 

Z. Fuel booster pump juipj^ xj ^ y 

centrifugal, with perw 

aanent-preaeure waive 

Direction of rotation counter-clockwlae 

Gear ratio 1,344 

Pressure upstream of booster 

- 3.0 l«/aq,ea.. 

eb.. 

At Idlltg r.tl,« 1.8 . 5.0 ke/.,.cfc, 

sbe. 

Short-tiaeC with aircraft » 

deenergised ) pressure rise — 

upstreoa of pumpt 

(a) up to 6000 a. (for IC<^ and 

not less th^^w 

, 0*^ l«/Bq.oa„ aba. 

(b) up to 4000 a. (for T-«) not less thaa 

0.6 kg/sq.cm., aba. 

3. fuel pressure upatreaa of high- 
pressure fuel puapa (aaln 

^rb^r on,.) . ,.a 

Short-tlae pressure up to 4.0 ks/aq.oa. 

At idling rating not lass than 

1.4 kg/sq.cB. 
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4. Mala ftttl ragaUtit^ ^ampt 

HP-210, plunger, with 

Tarlable low-pressure 
rotor speed governor, 
snd with devloe (OHfl) 
for limiting fuel 
preasure Increase at 
aoeeleratloni pucq;) is 
furnished with hydrau- 
lic decelerator, start- 
ing fuel control unit, 
hy-paas valve (KC), 
and distributing valve. 
Puap rotor la driven 
„ by engine hlgh-pree- 

^ , Bure rotor 

cetera fuel supplied 

into combustion cham- 
bers to provide for 
■aintalnlng predeter- 
■Ined engine speed at 
sustained rating and 
interaadlate ratings 

Slreotlon of rotation clockwise 

®aap ratio 2.78 

BtSianiag of antonatle regula- 
tion of angina apeed of normal rating. 

or 9500-200 r.p.m. 

fuel eonaiaqitlon 

(at 112 ^ 1,900 r.p.n.) , . , , not less th^ m 7000‘*’200 

M inim fuel conauaption lit/hr 

(at nglO^OOO r.p.n.) jgoiij lit/hr 







50X1 -HUM 


5. Ifterburner fuel regttlatli« puqpt 

.plunger type 

with afterbumar fuel 
regulator and barostn- 
tie fuel supply Haf- 
teri puBp la fumisdiad 
with afterbumar tral«B| 
bigh-pressure rotor 
apeed transaitter with 
Uniter, and B7-4B 
control unit 

fuel deUvered 

late axtwrbumer. witL 
^2^4 '^tlo peraanantlj^ 

aaintalned} Unita : ~ 

fuel dallvei^ dapendp* 
log on compressor out- 
let pressure (P^)}!!- 
aits narln uB r.p.a, of 
bighpreaaure rotor 

Direction of rotation clockwise 

Osar ratio 

MsTlanim fuel conaujqttion 

(.t oj. 11,150 r.p...) Itot IM. uuu. 

, . 10 , 500 -*°® utAr 

6. Preasure of fuel in pilot nanifold 

7 . • • “* <>™' » »«/•«.. 

--.....0 

centrifugal, two-atasw. 

Buaber 

9. Starting burnerj **** 

centrifugal, aii«le. “ 

^ stage 

apiece 
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7 . Oil i»»«aiire gau^e 
^•1 



I^l^poa• • 3570 

®®ola oil at any of 

OH tank capacity oOKine ratioga 

5 ^ operation of ... „ . 

- ' --''•■fcSlon ti&s bea - * ^ lit. 

•11 fro. m 1«„ joiZ’of “trolT" ““ 

«».l <=«.. „ “1 Of th. .oslno 

toifuffal breather with baro^ti^^i oea- 

•affine IweaprcSieTriTt^tr" operation of the 

-^1. «c., 

a. Booeter coll unitt • • • . electric, low-voltage 

coBbuetton 

ffhaber, ••.. KHA-f 114 lf 

(b) fiooater colle - ’ ^ * * * * ^ Piecea 

..mo* 

Bbaber ..... aircraft) 

3 . Starting spark plugsi ! ,* ! * 

, ■ «*»ielded, surface-dio- 

Ca) Spark pltus aamH... cbarge 

ohaabera ^ «0“»«atlon 

lltaBber . . . CnH. 4-3 

(b) Spark plurs A«t.LI Piacea 

afterburner . 03^145 

^ pieces (Including 

“1 stand-by spark plug) 
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0. e.D.r.t,r «g„l.tlog .,U1,«„. ^ 

(not dellwared tdiiilii^ 
•offinei InstallMl 

5. Afterburner control unit with 

relay T. type .. . „ 

• • . . Ka^ 14;| (aot deliil 

ed with engiatja^ ■“ 

Purpose on alreraft) 

' aftervi 
be turned en • 

Suaber autoaatleallj 

6. Ratings control paneli’ ^ 



Aiober ... *•••... 

7. Variable dutyMt nn-Ii* *••*•• “* Piece 

0—4. ^ ^ ® noatle control 

systeai 

Type 

CoBponentat ••••*•. STCJ-IA 

Hheostat transalttar ... jp 

fiegulatlng rheostat . * • • 

Feed-back tronsaltter 

P^ae delivery box 40C-U 

*’*■•’*•* (Installed cn 

alrorafti not deliwi 

Electro-hydraulic switch tH 

' ^ W-istH-Cina 

8. Control unlti aircraft) 

Type 

RUaber , *•••••.. £7-43 

* piece 




A. 
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ov«oiii»a ror one of those 


irofiMAL rstiog 


0.8 iromUL ratios 


IOLI1S3 ratios 


Engine starting' 
on ground I 


Ifot speeifiod 


*6t specified 


According to chart, 
I’lg.ll 


8bt Halted 
either on ground or 
during flight at anj 
altitude 

^*5 " ^*0 Hot Halted 

either on ground 
or during flight at 

i aiur altl^de 

*ot less On groundi not 

«»«n 1.0 o>er 10 ^n. 

In flight at 
any altitude I not 
Halted, 

Tiae required 

( for eogioe accelera- 
tion to idling ratiog 
after GROUND STARTING 
button is I pressed! 


^ i 


e 


I*. 

[s Se 

i ^ 


Engine splnnlngi 
^a^i^lthout changing 
voltage of power 
supplj source 
(using 24 y sys- 
tea) 

(blwith power sup- 
ply source swit- 
ched over froa 
2^ to 48 7 


Og I not less 
than 10 


Og I not less 
than 15 


Pointer 
should start 
to indicate 
oil pressure 

Pointer 
should read 
stable oil 
I pressure 


I (a) not over 60 seo, 
if using aiter- 
Q«1 power supply 
source for auto- 
satio starting 
(b) during outono- 
■ousautoaatle 

starting I not 

80 seo. 

»at overi45 sec. , 
(according to tioer) ' 


»bt om 45 seo. 
(accordii^ to tlMr) 
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Kri SJTs^SJ."'”** »*«>““ <»» l«»t fop 

•hWs lliUted In the fane manner as 

5. SoSSf ?fiS? JS*ii”?iSdJJ%SJiS55”SlSfe . 

^ ^^fog flight at utltudae axoeading 15,000 a 
M vioSo!^ oft of the ttrblao 

Ill^aua poralaalble apaads of flight with aftarbapaap »n. 

ah»la"’ *• ‘"““‘fa «ir apaad 

*0^ aot ha laaa thw. 350 kaAri at altltudaa of 13,000 - 

litlioatad air apaad ohould not ba l.a. 

•» oltltudaa axoaadlog 15,000 a. Indloatad air apaad 
Should not be lass than 500 km/hr, 

“ sS--e,w!S:&ss. 

Bogina Acceleration Data 

^ft the engine control l^r within I.5 to 2.0 sec. 

(a) or engine accelerntlin from idling rating r.p.a.i 

- o 99% p.p.a / • * • according to chart 

^ / (FigJI) 

- to augmented ratingC full Jninl- 

intermediate) not over 20 sec. 

\b) Time of engine acceleration 
froa 85» r.p.B. 1 

-^99*r.p,, 8-lla.a, 

- to augroatad rating ( full, ndm- 

™ li.t.ni»dlat. ),..... uot ower 20 oac. 

Cc) Time of engine acceleration 
from maximum rating to augmented 
rating ( full, ninlaua, and Inter- 


• • • • 
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mediate) 

lopad by th. angina at th. Idling rating, th. Idllag^nf^ 
r.p.n. ohould ba rugulatad na indloatad In tha chart 
The maxiaun permissible r o m at t-K. 
amounts to 103.5%. ^ ‘ -MSn-pressure 

be ootor_.p,.d luitar 

OS CaaTaied ou V au amounting to 103.5“"-5%, 

®* ground Sta rting 

When checking the engine on the ground eonmi^ *.v 

pilot t^^ .„ap oonald«r.tlon tha foUdag addltloaal 
.1. Speed ng associated with opera- 
tlon of starter (CT) switch of 
control unit (starter cut off at start- 
ing starting fuel delivery dlscontimi- 


" * • 32-n 

2; Speed n2 associated with opera- 
tion of control unit awitch BflT (addi- 
tional fuel supply at starting cut off, 
combustion chamber spark plugs deener- 
rrlzed) .... . 

3. Speed associated with opera- 
tion of control unit switch BX>-1 .... gg+ljjl 
4.3peed og associated with opera-* 
tlon of control unit switch BOO-2 due 
tc decrease in r.p.m eoi^ 

3 . Speed n,^ associated with opera- 
tion of r3 switch of HP-210 PUB5» hyd- 
raulic decelerator (afterburner block- 
ing with respect to speed o^) 9 et^% 


I 








. NO FOREIGN DISSEM 
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6* Pp«ratliis aosla of coataral panol 
soltehOKwith lerar of n7FT~l« control 
PMol turnod fro« COTJ-OG* .toptW awltoh 
g ta bloc todX . 68-i® 

7- OperatlAs cnRlo of eontrol 
switch BKwlttt tnraiog of control paool loror 
top (tan)lTw sottlns tp of 
mmiiini agqibrebd ratii^) 73-<i® 

8 . Oparstlng snslo of control run ol 

switch ♦, with JLsvwr tornod froa Cnt-^jOt 
stop (prOTldiaR hlod dlBg in og>as 
sitlon STBtoa of jwt nosslw ooutrol"lir" 
•aplQTWd) 

9. Kiaina opood at which low^proa- 

■»» nmma i« -atcaati- 

oaHj ( for rwf ereoco ) 
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Chapter II 

_FREPARATI ON OP EW&IME FOB S«PAR>l»TWi 
FRIOB go PLTffHT 


<trer<tft Ihl,. >...i and 3t.MW p,.., 

Prior to fiLliac the tanks i 

1. Chsc* to see that the following servicing facilities 
nr. In proper con^lton. ho,„. fuel iinponnlng gun., took niun. 

and othnL?Wlpm,at to tu.l-d.liv,r,4-ln,o-tto-t«i^ 

they should be thoroughly protooted ognlnst dirt. 

2. Chock the Certificate containing the analyela data at 
the fuel In question. 

The analTBis data should conform to the respective State 
StandsLPda 

Clean aviation gasoline B-70 (unleaded). State Standard 

1012-5^, la used os starting fuel. 

oitin ® Standard 4130-49). TC-i(State Standard 

^49-54), or T-2(State Standard 84-10-57) are used as the wain 

Fuel should be delivered Into the tanks via the refuelixar' 
^-150-200C. and the gau*. filter inatiSd 
in the dispensing gun (10,000 neshes per sq.cm.). 

Kake sure that the fuel delivered into the tanks does not 
contain water. ?or this, prior to filling- the tanks, drain 1.5 ^ 

0 2 lie. of fuel from the refuelling truck settler into a . 

Rlas,; vescel. after which drop a few crystals of potassiu. pw 
Mngaaate ante the fuel. A characterictic tint will indicate 
that the fuel contains water. 








^ • 
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for lubrlcotlon aoA eooUns of the bearlnce mnA <■». 

•>• '!•“ “■• «»»14 

“*•*• <»• ~~ t. l«k through 

*^’ "“***^"* *'‘* «»t« or tho oil in 

111-.^? *ti^.?**“*”^*' <’*“ *■“ “***“ •y«“ «11«4 

““**^ ’^ii).? ut. of ,11 (th. 
^^--... n_oa*_ ^ nhwiiod with tho .14 of th. oil n.«,rl.g 

tSs "* *•“ ““ ■'O •!»• oftor 

**^4r2il2’42HS*.^ 1>“ »•« 

of the oil tank 

a lOiiowing prooedure: 


(. ifter ^ «%loe bu teen stopped, check 




mtnwrim, ii neceBsaxjr. 

“^®^?°t?^nS‘Jli“3.Sloif“ •*“ «“ •"*i« ™»- 


3>^fttn»gllt iMlUKitlon of 

Ohwatlon, to 8. Cwnod Ont l»li,ctl3r IWor to Storting 
. ^ -**- *****^ wmtlon.. 

^ ^losa onlese 

flUsdte tevsei^ ^ "WPly oyote* are 

^(b) Jhorou^ Ump^ct the ground forse^ of the edrcraft* 

j::: :s'^^;t::r *”■ - 

-M 2: 


. 35- 
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(d) Beaors the bliualdQg ooter and lupeot the aftaop- 




buraer for teoditlont inepsot the det teiale^iiri^^ 

arrester, end tho divider. When proesediog la this w, tue aa 
inspeotlon Is^p or a flood light, 

(e) Ohdok the englbe oontxol lever for seooth travel, hj 
aovlag It froB one eztreae position to tho other. 

(f ) Oheek to see thatt 

- the airoraft atorage batteries are properlr eharaed fas 

1. laid down in the respeotlve Ing^^i^y. ^ 

- the okrgen eqtipasat (for starting the engiiio ia alrl is 

fully charged and ready for operatloai 

- eelteh moa (BBI) is la the proper position. 




\g} Oh»ek tiu •ngiat exj^n supply systM for tlshtoim. 
uclcg the following procedure t 

. 1 . ^ ehttt-off valvsi check 

^^adlnga of the pressure gauge dosastreaa at the reduei^ 

- check the readings of the pressure gauge 3 cr 5 BiB.lataru 
co^mre then to the initial readings, She readiiw 
e^ee, ttis will indicate that the ayettei bet..er^etet.,«ff 
’"« controlUng tt. mjfn 


'■ar-7a~^ . . 

- . NOu FOREIGN DIS5EM 
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Chapter III 

0HK;PW3 o y CTSmc oh gRoown pbiqb tq 

mass. 

. eroual 18 pMfoned one*, at the 

baglnolQB of the fIrliMr dav. arui 

■ - -- ««o xoxxowiag prooa- 

1* iBglaa Btartlj^. 

2* Waralnir im «- -—4 - - • 

— o*.„ wpwxttTJion aurlng acceie- 

vatloa and daoalaratloa. 

3. A«iaa atopplag. 

th. ^ ^ coaplluxce with 

tta etaart iWlg.fBX AaffBoatad ratios (Indicated by the dotted 
Una on the ch^) .hould be checked .hen cairyins out the regu- 
lar operaticn (See Cluqpter V), ^ 

1. Sqglne Stmrtln. 

During the engine starting and operation, the aalntenance 

tew « distwe. of oot i,„ thoB 15 tetro. ww 

!^ ?* !“»•»• 4«rt ted . Ut, dlolane. fro. tte Mchwot 

Saa atreaa, 

“®®‘ ’• «ite*iS^,*ff SSS!’ “ *•“ ‘“*™- 

S.2S2L5?5 or ■ountior 

onsine should 

iJaSSSS P*"l» oP«a. trSllo. 

iM^etlon of the engine in the couSe of sturt- 

etteapts to start or to 
er^ the engine, proceed as followai 

S25faSr «»® drain tank 

(b)^Keek oil leTcl in the 


tank; if acre than 

Si!}#?"!®,* “? 1“^® the tank- 

up to the specified lotel (See Chapter II ); 


U> cool the starter-generator for at leaat 30 Idtall 

Sd iS^ gT'Si? ” ** tethOO WTO- I 

^?^x•2§^“® J**®*^"*'®® ^® Sround any be aoeoana- 
nied^ a ohvaoteriatlo sound in ^ region of 
^5®^tw®-epe®d drive lAloh will indleat^ sllmie. v 
®f*.i?® clutch discs (the sound is heard 

butt^i^° »®c* ®^ter pressing the (180C1ID STARTIMQ ; 


butt^ 

4,llo atftsot to repeat the engine starting or orahk- 

SSLfSrJ ”” «>*<» 

The engine starting on the ground is aocoapliahed autoaatl- 
Sally in who folloinag wayi 

1. Turn on the following switches; 

- AFTERBURNER (A^O-I^); 

- edrcraft-ground storage battery (waster switch); 

- STASTIW UNITS (130-23); 

- CRAHKINO (BQ ), in the STAHTINB positics; 

- HKXJBSSIWS (BE), in the OPERATING position, if found 

turned off; 

- puop Ho.2 (130-3); 

- engine Instruaents (A 3 C- 3 ), 

2. Set the engine control lever in the IDIUIQ RAIINS posi- 
tion. 

3. Press the GROUND STARTIIW button, releasing it in 2 or 

3 see. 

This should cause the engine to automatically accelerate to 
Idling rating r.p.a. 

®‘«o starting the engine, do not shift the en- 
stop, as this nay result in englns surgee aoooa-^ 

£ft 5 Se^tSSSs'^” 

f engine control lever in the TPUMB 

i^s tettS; **“ 

is‘s.*a;,:se": 4 rsi 

. tb. nLiin wins JWSoJr^ “ 

• ^ <» «W- 

•aa? ^.•Isctroaagnetle* valve oontrolliM 
fuel supply at startli«, disoottuSae 
iSb turning off the^MlRf. 
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Mter ^ndloitora, the preasure gai«e indicator, and the gaa 
♦•wrature gaoieet ® 

V, il 02 • ''® - 15?ff the preaaure gauge pointer 

ahould indicate atable oil preaaure t 

- the gaa tenperature rlao aft of the turbine should not 
exceed the peralaalble Talue (650®C)| 

- “2 Maoclated with the end of the atarting cycle 

to ‘^in« a normal atarting should amount 

to 31.1 % (apeed aasoelated with operation of cam CT). 

Gims ^ iodicationa of the pilot Ian,, EN- 

GIKB STABTIIIG (the laq> ahould go out), 

” ' L1. “ 


acconmanled by 
9 tS •footing fron the jet nottle. ^ 

* °f . W.. .U.l,r.tl., 

SI^,S!.S"K J? 28 *i 


wAaimci 


St“Scj;SiS"l5 SLf 

Tcle should not exceed 


^00 iic. 

dis- 


con^e atStinf S^aettiSr**^’ dlo 

mwAjeAjlee^^ « 


opIrltSJJ"* nulpMM t» ccq>l>t, ejcli of 


2. Power Supply So^ipm 

us. atarting on the ground may be accomplished by the 

use of the aircraft and ground power auppjy sources. 

a^raft power auppOj source la comprised of two storage 

^^riea.type15CUC-45.ratedforawoltw.chang^^^^ 

A ground power supply source may be represented by any D.C. 
aupply source having 24 - 30 V aeroaa^the terminals and ^ed 








for a voltage awltclwiver of 24xta V. the HU-ZiD ground atart- 
ing trolley la beat suited for the purpose, 

the capaci^ of the power supply source ahould not be lesa 
than 200 a^iere-hours, « «»v oe xesa 



1. After the engine has accelerated to the ldllt« r.o m. 
run it at this rating for 8 to 10 see. 

Check the readings of the tachometer oil pressure gauge, 
and the gas temperature gauxe. 

2. Smoothly «blft the aiiglao control lovw to tbo monitloo 
corrcopondlOK to 88 . 90* r.p.n., nod ton th. ««.. 

rating for 8 to 10 aeo. - - - 

3. Smoothly shift the engine control lever to the mvTwnff 
rating stop and run the engine at this rating for 8 to 10 sac. 
vuecK vae readings of the tachometer. oil preaaure gauge and the 
gaa temperature gauge. 

■*“* **“ “"’“1 lt«r to tho POU, 

AIBl^KD rntlos stop am mito th. sftophopnor h- boos 

iTw “* »' «■• ssspsctit. puot !.» 

^ by a drop Id tbo goo toqieratliro ift of the twblaot tb* m 
tootorotur. rtionld rlo. to tbo Inltlid ynln. .ftop tbo .ft.rh^ 
oor is Ignltrf. Son tbo ongino at tbl. ratlog fop 8 to 10 aoo.. 
-Wl. cbocklne tb. raadlng. of tb. t.cbowtw, oil prowup. gang., 
and the gas tespsraturs gauge. * 

.nriai' *>ve ths sngins control lever to the jjar-nimf 

AD^-ED rating atop. Hun the engine at this rating for 5 sae.t 
watch the readlnge of the tachometer and gas ten^^ture g«,ge. 

The augmented ratings should be cut off by a smooth move- 
ment of the engine control lever to the lIAXimm rating atop or 
0 a position corresponding to some lower rating. The afterburner 

st™::." . 

™' ’■ Si- - - 

b.’IScJ.f 

•T<J®*‘b“'ner is turned on or off. a 

shoi^tine apesd increase (not «xceedinx^4 a«! 1 

may be observed, the increase bSnTnot®!. 
excess of the npecified value (See Chapter I). 
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the after- 

®oo^oi ie^r*to*^he^ 

ratwwriSM2*^Sil^"’*SSi2**S^ teinpe- 

teoi w tfShTSSSSi KS.*^ •"«*"' 

S SJ.SJ“.SS “«l the1«ubU 

*• J?»S'?,^J.'?IB5g !!?^«? «o«‘«a 

■**“ “?-»'»* >•*«»«» ^rr 

S t5. JSS ?i operation's?^ 

^ ?5rjJ3s it S‘.,t 

*■“ "WIW opmttoB ^ ®° <*"* 

8tt temperature saoge. ^ tachoneter and the 

^ r “• ‘o 

poaltioa to tlM iMYnn] n ^‘‘® rating 

Watmmn ^ Poeitlon and back. 

iio«d «tbia 


fa) S «t *^«««» 

fh) S*2 • **»P.*. ocpialling saXt 

W -0.» for speed panglSJ^?^ 


88* to 100%. 
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8. H.vi^ a»«rt«l.,d that th. .ogu. op.r.t„ nor«ll, ,t 
sustained and transient ratlnffa rVti>/<ir •!•«• ^ ** 

*1 - la-va ratings, check it for proper accelera- 

tion within the following rangeat 

{a)-froni-lditng-patlng-t6 naxlinua ratlngi 

(b). from 85% r.p.n. to naziinua rating r.p.n. t 

U) from idling rating to augnented rating (if neceeaary). 

«®«l»ratlo.. l, i,t,TMnM 

from the ooMat the englse control lever heglne esM— 

T^TJZ'llT “““ “• 

_S2£®( With the ensiBw mr^i— .4-4.- 

irur r.n.B*.”<th- '“• augaented r-t^ 

9. Having conqpieted the acceleration teat and run the eueiiie 
eo» by enoothly shittln* the engine cnntrol l—r .e. 

. ; “jCen-Ly^ 

the air, proceeding in the following aannert 

.t,p,'“’ “• •”«"" "®«P '» «>e OTO-OW 

(h) an soon as the engine reaches epcea of a ,.35 . tog. 
be engine control lever against the IPUM} ratl^ atop, and 
^•rate the switch 8r.«Tl«G IN AlH (130-^0) keeping ^In the ON 
position for 10 to 12 sec. After reaching the ^iln 

irto'n “* *“ ™ “ •* ‘“® «»«« f« ’ 

15 sec., then stop the engine after running it for 10 to 
a sac. et the tiling rating, ift.r th. engine cite ^n .M. 
still chock to SCO that the okjgon nresoure Is eqnnl aerT^ 

(aa inlicatel by the low praasurc guig,). 


tro, . "'‘"® ®'°PP‘”e =<“““ •>• ecconpllahal hy nhlftlng th. coa- 
trol lover to the CUT-OUT position. 

aiiR '‘P-®* exceeding 80%, 

mZ c: “ “ “* ^ 
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^ operated within the range or 

^ Idling rating to aOji r,p... (including engine opera- 

tee Bhould be accoapltahed without 

eooUog It at lower ratinga. 

Stop the engine oeing the following procedure i 

0P«?ating the engine for 10 to 12 see. at the 
og retingf saoethly shift the control lower to the CDT-OVI 
poaltioa* 

rotor cones to a otondstlll. turn 
and switch 

sjs jsisiSr 

3. Ihlle the engine le aloeing down, check the rotors aural- 
ly for saooth rotation and f«** •kb*—— - 

4. After the eogloe rotor has stopped, fit the blanking 
com liit« a* Migiiu air iataln *»t. Close the sngiiio «aioust 

!* f* (4SP.OU.W os th. 

outside air ta^paratura), 

5. Idd oiygen into the ak7B»n supply ejstes, as la laid 
flhsj^ TO (ta <«. th. O^WM. ShWly .J«:« h- h... 

ohackad on tha ground), <>pett the cut-off tbIto and sake euro 
osTSan low prtaauro gauge reads presanre. 

■t^.*4«l»-SW«wre rotor alowa dom. 


"lor® <*o"o, ths two- 


ttj.MgUia itiSffittil. ThS tiL*®”^" 


™ or 00, 

“ ** 1» stop th. oogin. io 

■lilft ths anglns control Iwrar to the ODI-OOT stop. 

8tnp the engine issedlately In the following casest 


'*• *^*^J!^^_irop j,s ai5>erlencod:in of tha 

oil supplied Into the engine. 

2. When leakage of fuel, oil, or hTdraulie fluid shows np 

in the engine systea or in the dellweiy Hnee, which is likely 
to lacvDlwe fire hasard. j 

3. If a sharp rise la ewidsnead in |gta tssperature aft of 

the turbine. i 

V !w“* •jattsd from ths jet oosale. 

produces an aewnt.— i nolae. 

6. When engine operation is aocoi^yaaled ty wlhratioas. 








Sanitized Copy Approved for Release 2011/02/07 : CIA-RDP82-00038R001500140001-1 





fl 


Sanitized Copy Approved for Release 2011/02/07 : CIA-RDP82-00038R001500140001-1 


O • # 




i 




• • • SICRE^ • 

^ 'NO FOREIGN DISSEM 

>-, 


®*»«pter IT 


_^HUTI0ir ow Bcuffi Tir PT.Trn, 


^ Tl ing *1^ 1 n #1 4 ^4. 4... . 

■«»o •*«, indications of the instru- 

to in Chapter I 

^oHoadng inatniaenta ahoaid >«. i,..;*. 

•w^TOon whiXe in fU^ti angular ob- 

JL^^^^^^^Liaaicntors Ciu «ad « >, 

- oil prasanre gauee ladiMtori ^ 

- €«• ta^mture gaosa Indicitop. 


s sa.s'ssi js--.- 

»•«■« «.«.14 coofo™ to tt. «t.bUsh.a 


ftww 9iwri1ilriii 11 rYl '■■ riDo cu.m- 

It oof of t^TfoUarti^iItt bll^liig tho oiigiae laj bo opontad 
Irf tbo ttuuoit oo , ^■Ju niiM^ MIHIIIIII AoeiaaniED, 

wawfWL . 1 toil TOH, AnararsD. 


eiflad tiaa parlodTSae ChaptS^lf 
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^ng aircraft accaleration and cHibln^, speed n^ alii 
Tary depending on the variations in the speed of flight (Mach 
number), but it should not exceed 103,5% r.p.a. 

CllBbing at a constant Uach noaber aar limtiM 

lo .pood oj, tb.'?^.yijfs:. 4 ._ 


“*«*> «“»ber decreaaina 

2 ?.o%s';ls*(£.'^cSsjs n.^ 


wuapcvr JLj^ 

ed ini! 10,000 a.pressur, ox the oil daUvar^ 

ed into the engine is allowed to decrease to 3.0 kg/sq.ea. 

L m! "® *'*^^”* augmented rating may b!^ 

r-^ror ~ 

A«v«r .W_be_ahif ted-mt any^ hut 

within the range of from 85% to 100% r.p.a. at a rmta 
axcaadlng 10 sac., spaed a, should not lag behlL the iLZT 
rate of the control lever? ^ 

varla«n“^i®^f " Pn-itlona of the engine control l.v«.. 

variation in tte r.p.m. should not excaod the folloirtng vmlaaai 
^.5% - ftrom idling rating r.p.n, to a,«88%i 
-0.3% - from spaad a,»fla% to n-»100%. 


Acceleration and decelemti An 

*“ «“■« <‘»ci»uo* tb. 

b \T *"® * *» .oco.pll,bM br ,«iek. 

(excluding positions below the idling rating stop). 

rati !!!! «cceleration of the engine during flight and aeeala- 
ration with the engine slowing down, within the range of from W 
eg rating to the maximum or augmented rating, as well as an- 

5,000 It Uf flight spirt apsciflsd J.I, ths resprttlw 




- 

NP-FbpEIGN:DlS5EM 

:/ ::^:a ■ 


,l: 
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S^RET^ 

FOKEtGN dISSI 


4^0 FOKEtGN dIsS^ 


atwotloM (at altltttdta of 15,000 to 15 000 - *1.- 

2f.ssssf*““ “* •ssin^SsS-ir^ 


not luSSd, “ “• •"**" 'iJslit !• 

2jiS%srij,s ““ 

las to not loaa thL 500’ka/hr * ^ aiMunt- 

X” “• « •^«- 

.p.- ““ 

i* "“^r* « nw »r rti«in* t®, 

7 , r ««■« Wltloa, rtth 

tlon. la Paqulred pool- 



bglne oparatioB at ausaaatad rations 

- t. 15,000 «» i.ai..t«, ^ ^ 

to aot las. tbta 350 baAr (at aititu- 
dw «*f 13,000 to 15,000 a. recoaMendad. 
l^cat^ aip speed should not be less 
thaa 450 ka/hr)t 

- at altltM,, 15,000 .. . rtth t®. indlctad 

^ ipaad weountlng to not lesa than 
500 ka^ir. 
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«Psr.Uon at lnt.r««u.ta aiw.en^ " 

,, ai,„,aa ,itMa th. .„tlr. rang, a, .itlt^a. 2a 
7 irtarmeai.t. ausaaatad ratlaea, ahlch la i^aifaM. 
c-n-^Jln’I ■',* ““ “'““‘"S aloas th. alSrart ^ 

. •-eu .11, •,“p.ar ” th. 

• ^r-.'w C?ft*“--nt of flftorburqer, A repeated engafcement 

-in! tho tine period specified for contl. 

' •< -a ■ ■ irtl^^tur **/®^®*^ ^ ^«iwai-ed ecceieration of 

-.I- ^"U i,)0 to the JSAVlrhnm »«/! j, ... 

.• 4 ... “““ ““o-reuvwa ratings, after the sneei- 

.-rp^ J ' *’• performed earlier than 1 nin7 

ie.-s or 

, i , ?he augmented ratings ore switch- 

. :;; io^er withm a to 3 sec. 

■ r'" I’^oition, within the entire range of per- 

^»sible altituaes and augmented rating r.p.n. 

engine control lever to the 
the further does not 

BBSS' 

.1 thn.ar rnlfn,. Th. adjuataeat af 

- rating is performed b/ shlft- 

' • —. within the range of from MIITIMDll 

'■ run^oe at the niniau. augmint. 

" arj^tSaa* 




I^^FdR^GN pSSfM 
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J 


NO FOREIGN DfSSEM 


** AOaiKBTBD 

ZtSi i! »p«S« 

-S 2 g^p 

ssjs-^Hs-ias 

^’Tfl¥^9q wiiwn Accalar^tin p Aircraft 
«t Aii«^n^ 

d- ^t! •« th. 

sii" q>o«a a2 ■bowld not nzooed 103,58J, 

“ («=.«Uog M . 1 . 6 ) .ad «th th. 

Ixmw iTtSld .«r****L“* MtliHh (.ft.r Out tftw 

^^.•s-j^tr„r.scirsr:r 

■'* th^uStS^.J^g *1* Ifd !«.« lo- 

O S.aS! ^ n, ond Ug aay 

ScrI2i2^Kl°f *4 «t«^8 ^ 

SJSia.'S? ?S- 
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Sit SSlS: indicator giv. corw 

SskltS!‘” " * ”-S!5t:!*S Sit.. 

A* nllowad at aoj of the eogiao ratlngo, 
Sw •«eedlng. the Idling rating r.p.n. 

-- gs'nr.ajg: !s .' a'a “..Tr 

BOTaallir to tba folloalog altitudes} 

^ a? to 6000 a,, 5 b«a using fuel T -.1 and TC- 1 1 
- up to 4000 ■«, niien using fuel fu?. 
niBimiri. tw . .. . . 

” SJSSrSJi iioSir-SSfLi* 

a.^Kht with Zero or gi»ff^ tlTe QJi.etnr 

th. **” " negative 0 -faotor is allowed at maj of 

the engine ratings for not aore than 17 sec. ^ 

«la. ‘« ® “* 4«. hot n.ch tb. loltUl 

ud ’L***" * ‘* *• dlMoatlaa. th. MhIoo 

•d to r.^ th. .agio. r.r.m. to th. rttlhum «iu. pro«dli« 
for a eontinuatloA of the level flight. 

JCh. rnpr.swit.tiv. of the engine Manufacturer should b. con- 
•aim a. to furthw^ operation of the engine, 

4 . Ipaine Onav^^f, «| yoraft 

“V be 

^onpllahed br shlftidg th. control lever within 1.5 to 2 0 ... 

W*^i»oS? xeqalred position (ineludl 

in* posi tion eorrespondlng to the augaented rating) 

saS‘Kl*^S;‘^SS*S£“S£.L"S 
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► i. I 






lECRfT 




^opggBeu^^..,,, 


Ohapttr T 


CAM gy EMOIMt 


ftraubla-ft^a o(p«ratioa of the anslne Is lazserly dqpeaOeiit 
®— tiasly & 2 !d tharo&sh fwlfilssut of &U xaucioe ■aiAtenanoe gpo» 
ratlona. Am defeeta ahoold be elisiaated as soon aa tbe^ m 
detected. The roatiae Ml nt enanee operetlooe perfoxaed ea veil 
ea repalra eerried out ahoold be reglatered la the easloe Sexriee 
log la doe tlae. 

All Moatliig* rcatlBO aaintenaaea. eM tmm- 

ratloBa oa the eoglae ahoold be perfoTMd Ming' 
tto engine teolo Mt eerried oa the aircraft. 

■hen earzTiag.oat aone operatloaa oo the aircraft, do not 
place bolta, auta, cotter plaa, safety vire, or other parta oa 
the eaglna. Haring oospleted the work, oheek to see that oo 
aaall parta aad foreign objoets wre left iTiog on the or 

la tile engine oeipartneat. fiie engine coDpartaent •ho u H be 
thoroutfOy cleaned of dost, dirt, ani oil. 


2. gfc^jJtht Hogine InBoeetloB 
nreflight iaapeetioa of the engine should be perf orned aa 
is laid down in Chapter II of the present Inatmotiona. 

^gfttli^t aieioe Inaoeetton 
Boatflii^eogiae Inspection should be carried out in the 
end of a flyiag day. Hngine readiaeaa for a subsequent operation 
is dspeodeat on tiie qulity of the iaapeetioa in queatlon. 

Sttbjeot to intpeetion and ohaokti^ are the following unite 
and oosponanta of tiis si^iast 

1« As the eaglas is being stopped, witii the rotor still 
spinning das to inertia, see tiuti 

(a) tiia engiaa doss not generate any foreign noises and 
knocks. Berfoca tiM ehsek aurally. In case aoae noises appear 


•53- 
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which queatlon engine sottadaess, listen to engine operation 
while erankl’ng it once or twice with the aid of the atarter.gs._ 
nerator. Do not start the engine onleaa the defect is deteoted 
and allainatadi 

(b) no aaoka laauaa from tiia adjustable Jet nosale. 

IB e algo of a defactlTe drain walwe of fuel reguUtii« pui^ 

• t fual or oil leakage into the afterburner nay also be 
the eaaee of enokii^. 

2. After the engine eoaea to a etandstlll, proceed aa^ 
follows s 

(s) inapeet tbs aircraft iatsko duet and the bladsa of the 
engine eoapreaaor stagea through a apaoial inapeotlon hole. 

Dirt and Mchnnlcnl danaga ara not allowed (while proceedi^ in 
this way, uaa an inspaetlon leap or a flood light). 

(b) inspect the inner sintfaca 


adjustable Jet nosale flaps. Hake sure they do not 

cranks, bums, or wsrpage (use an inspection laqp or a flood 
light). 

Special ears should be taken in iospeotli« the noeesaihle 
eonpoaeats of the diffuser (clrculer flaae arrestors, posts, 
flaae igniter, fnel huroers. eto.). 

3. Inspeot wisunlly aU aeeasalble units, control links, 
a^ Unea, to saa that thay are properly attached and looked. 
Safaetlwe loeklng should bo excluded. 

Cheek the fuel aad a&l lines aa well aa the hydrMlie 
^d Unas for leakage. Inapaet the points where leakage im 
Ukaly to ahM i^, sack aa flnngaa of indlwldanl uaita, the 
talon ante of the bumtrs, the Joints In the pipe Unea. 
tolda, aad houainga. 

5. Open the esygan cut-off tsItsi oxygen preaaure, as iadl. ; 
Mtod by the low-preaeure gauge, should be within 7 to 9 h8/aa.ea. " 
fta the aireraft oookpl^ wa».oM . 

^ detected la the pipe line ioiiita. 

S?** 5* Anatruoted in oeetion *VralnoeM 
of liM IdM". tha anta «f the flared 
hkottlA_aot bn tl^tenad by Mre «»«»« 43 *?^ 

uSId!**^^****^**^ aSte lo Mt 

2. tt tigbbeniag of the nuts does not sten tha - 

3. iaartiS^ s; 




0- S/KRA )• 

. RO. FOREIGN DISS^ 
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S^RElk 


SJBs.rsSilS.'ffiK.*;?.:?;? «>• i-iat. f„ 


— ana cm 

k. Tr"2iK****J“ ***• •n*4n* runaioc. 


afjH xmg.S ^ISS W 
’r^tS .iS:‘,!K2Li"“‘ “• 

l?55o2? «»^«fflllW3aT booster pu>p - 


in dtw “•AroWSJCr boosts 

®*-21 •piuro and of the 

‘•’^#^^StS) ««»«>»« of th. 

6. Mato wtala the •le( 


•^•®brlo aalns as well as the 

SS8!.*LJli!R js *?*!?*!?“ »• 


s.“ 


aoeios, 

tlODS 


®* 2^o22J2?^a2« IvnlBi add up 

_. ••“•■■•IT* aM to Morgan into the sTstaa Sp- 

US Isnltapfl tn*m •><•!/- 




Mpreaeobatiww of the engine Manufaettoiog plant. 


4.. 


^er yirat 


L-Operatlon 

. 1 tighten, if necssBerjr, the bolt securing the 

■olonoid of the HB..22f pu^, ^ ® 

.. ®**®t*f Inspeott and, if nsoessary, wash the surface of 

the ^1 p^ unit filter. Tbm oil puap unit filter should be 
vaahed using the following piroeedurei 

(a) althout rotoWing the filter fron the corer, rinse it 
in a bath eentaining clean gasoline B-70 (prior to doing so, fit 
the mter with rubber stopper 031-131), do not forget to fit 








I# • 


ftCRll 


# / # 
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the oil pugp unit with blanking eetw Bf37-317 U nlnoe tf toe 

■ •• ^ j:*"g?g.tggi tbeg Pay alasM,, ^ 

gauses use ahould be nade of hruah 051^39| 

(b) dz7 the filter, without blowing it with ootoMttad air. 

4. Oheok olsaranoe D in the telmoepio joint batwMa toe 
afterburner diffuser and the adjustable jet nosae (flc,V)| 

a local inoreoe of olsaranoe llup to 4,5 n over an are net 
axoeeding 500 nn is allowed. 

5. If olearanee U aaoeede 4.5 nn, it in naoeasaxy to die- 

joist toe aircraft, to biriog up • troUqr^«oniited frane, and to 
aeasure olearanee B in the telesoQpio joint, use of a 

feeler gauge. 

•here olearanee B is largest, aato a notoh (with a penoU) 
on the diffuser, reaove the teleseopio rii«, and asasure the 
height of the diffuser oollar (else H). 


siies H and B should not be less than 1 m. 

6 . If the abowe dlfferenoe is in exeeas of 1 m, 4— 

the teleseopie ring, reaore the fraas and oouple the airoraft. 
During further operation of the engine, see that — olea- 
ranee n does not increase in ezoeaa of the initial walne. If the 
^earance does increase, carry out the operations detailed in 
Point 5* 

7. In case the difference between aises H and B is •«tts 
than 1 an, cheek to see ehieb of the cosponents (diffuser or let 
WKle) is d^onaed. For this, turn the adjtotable jet noasle 

t^ugh180 and aessure clearance 8 (at the point totoo toe 
difference between slses H and B. is -less than 1 n and st Idit oimo ■ 

Site side). If asziaua clearance B appears to hawe been taraad 
also through 180 , then the adjustable jet nossle la daforaed. 

If the location of aaxiaiin olearanee B raaains too aaaa 
^r turnlog the adjustable jet nestle, then diffuser flange 
a is deforaed. 

6. Straighten the deforaed flange (B orl ) until the raoiiii 
ed difference between sises H and B is obtained, Straightenito 
■hould be perforaed with the aid of wooden tools (a aall and 
a dolly). 


‘I. 


, NO fPREIGN DISSe4 
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5» Porlodlc Ualntenance 

1, B*«77 30^5 daora of engine operation inspect and, if 
neoeseaxr, vash the oH pump unit filter, as is laid down in 
Section **Boutlne Maintenance after First 5 I 1 Hours of Engine 

OperatloQ**. 

2. Beery 10i2 hours of engine operation, check it for pro- 
per operation at the augaented rating. While doing so, aeasure 
speed Sg ss is detailed in Section '*Replacement of HF-229 Fuel 

Puap**, Enter the value of speed Og thus obtained into 
the engine Service Log. 
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6 . Routine M ainteaanee Performed Every sols 
Hours of Engine Operation 

1, Parfora the operations enumerated in Sections ^atf light 
Engine Inspection" and "Routine Maintenance after First 5 ^ 

Hours of Bogina Operation". 

2 . Inspect the engine control unit for wear of the links 
and for play in the control system; chock to see that the lock- 
ing devieea of the levers of the HP- 2 H' pump and niPT-l® ccotrol 
panel, as well as of other parts are Intact. Treat the control 
link joints with IQIAIHM^Ol lubricant. 

Cheek the engine control systea for proper operation by 
shifting the engine control lever within the entire range, from 
the COT-OOT stop to the PULL AUGllillTED rating stop and backwards. 
The engine control lever should move smoothly, without any bind- 
ing. Hhlla proceeding in this way, pay attention to the follow- 
ing! 

(a) with the engine control lever set in the CUT-OUT and 
PULL AIKSMBIITSD rating positions the lever in the aircraft cock- 
pit shouM stop 1,5 or 2.0 mm short of the respective stops; 

(b> with the engine control lever set in the CUT-OUT posi- 
tion the lever of the HP- 2 i$ fuel regulating pump should snugly 
contact the reepeetlve atop on the pump dial; 

(c) with the engine control lever shifted to the IDLIIflj 


rating position the notch on the flag of the HP-JM® fuel regu- 
lating pui^) should stop between the notches limiting the ZSLm 

rating sector on the pump dial-(firat-and third aotohee frbw ~ 

the CUT-OUT stop) I 

(d) when the engine control lever is sot against the sav T- 
»» rating stop figures 69 - TO of the control panel dial shonld 
cose UP against the notch on the housing, whereas the notch on 
the flag of the fuel regulating ^aap should be located beyond 
the 6th notch on the pujq> dial| 

(»> with th, Mgia, control low nt ecoliut the anmnill 

rotlo* P 0 .IU 00 a., iwr Of th. nWT-l» control 

b. within the mimiln lUonilD r.tlo, Wtor to 

JB-S . u liidlo.to<l on ton dim of too control ponnl), tolU 
the notch on the flag of the fu-i should 

r«*^**^ seventa notch on the dial of the HP -21 ^ fuelregu- 



JSSlSl 2®_|fIWMUl|-AUG^TED-ratlog 

d s; s!ss js? 

Auojsf^'rssjsitir" “ *" 

.« « . 


been so adjust- 
control panel 







- - - -'«EeteT 'I 

NO FOREIGN iOlSSEM ‘ , . 



•nglne control lever set against the PULL 
iOGMEmKD rating atop the lever of the HP -21 d fuel regulating 
W should have a clearance between the flag and the aten 
^tlog to not less than 2 mm; in this case the lever should 
be located behind the 7th notch on the dial of the HPU 210 fuel 
isgttlating punq;. whereas the lever of the nyPT-ld control panel 
should tightly eoQtaot the FULL AUaHEHTBD rating atop. 

3. Stert the s« 8 ihs_and^ck-the maxiarus r.p.mj if nsoes- 
sdjuat the m^cisu. r.p.n. to IO 0 I 0.5 per cent L 
•bSins operation at the AUGMENTED rating. 

A. When inspecting the aftsrburnert 
(a) check the ring and the jet nossle flaps for cracks, 
•wpsge, and scores; 

nape^JitJ*^! **** hydraulic systea controlling the jet oosUs 
*«P« twith the engine at atandstiH); 

i^e^en cheeking the hydraulic systea proceed in the follovlng 


- connect the ground supply source to the aircraft aalnsi 
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following switehesi lUSTES SlITOH.APTEBBOHHSB 
PROCSSSinO-Cln tho I posltleB)t * 

- out out tho bloeklog QTstoa of hydraulic decolarator T3 
by turning aoiHw I on the IU®-13aaftarbarner control unit In 
tho BIOOKIW CTO-OOT poaltloni 

- Gonnact tho ground trolley nountlng hydraulic puma. w.ir,. 
a^a the praaauro In the hydrauUc ayata. 1. within tha pamla- 
elblo Unite I 

- Bhlft the onglna control loror fron the MAZniini ratinw 
•top ^tu fUIL ADOMEiSTO rating ottp. not. th. tin. parted 
^ or tho 3at nosslo flapo to ohlft fron tho PUU, adgmer- 
XKD rating to tho lUZlinni rating pooition. 

Tho tin. poriod ohould anount to 5.0il.5 aoc. 

lietSli 1. Jbo control loror novoaant -»-«■ 

. w G«y Mo« 

isfedi-ir:? 

rntlngi and 1. 5 na at tho full angaantod^ 

_ M o f -^ho ^wbur^ eon^l unit la tho wT/vtrrwr^ 

raltohaa tun SiiaCB, IBOOTBSIWl^AMmBOHMKB 
In tho Initial poaltloni dlaeonnoet tho ground powor aupply 

trolloy««nt.d 

5. In casa tho loekiog dorteoo aro found to ba danagod or 
loooo, ^ack tho nuta of th. angli.. pip. Unaa for propor tlgb. 
toning. Tighten vp tha nuta. If noeoaaaxy, 


2. Banova tha oagino fron tho aircraft. Ikocoos tho oztozw 
nal aurfaeos of tha onglno aa la laid down In Sactlon •TSrt.rnal 
Rrocaaalng of Xnglno", 

iU dofeeta and troubloa oneountorod In tha couroo of 
anglne operation on the alkeraft ahould bo duly ontarod Into 
tha angina Sorvlee l«g and rof looted In tho Cortlf Icatoo , which 
ara to be aubaltted to tho Mannfaeturing plant. 


■Borrieo Lifn 

«*• iafcwnal aurfaeoa of the engine aa rocoa^n.. 
dad la Section "Internal Froeeaali^ of li«iab”. 




I • • ( ’ 

• . I •no FOREIcSf pISSEM • • 


■■•Mil 


i?’. .4'': ■ .. T- r -. I ' 

■ i''- • Ij ' 
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Chapter 71 
OTBUTIPy 07 mum it bitp^tw.^ 


1*fl«4 I* -wro.^.* ««, «t„ ,« tk, 

■hea lABDeotlBc «•»<.. _.i ... .. 

•«*1» «4 Uq>«it tt. .to 

^•or tint .tag. tteoust tb. , 0 M„ h.1.. If 

1« apfpgrttloa of aurinta XY t“n-1^q • 

**“* ^ «oW saaaon aats lai 

tabnn tax ‘npta.tum.tor.^'JIJ^ 

-"-XU b. .nwtaa la ooi^M,, aa, r..p.«l«- ln.truc.ioa.. 




-I' 


50X1 -HUM 


* S£a«,«>d Staruiw. »ar.i«t.-nta, 


Iha atMtiog. *arming-«p. checklog aod stopping of tba 

l1lta.“tS'rT"* •^“ *» .b. J.1 L^. 

rt^ta r°® “““> «'“w~«io.. ttw 

starting or stopping tha angina tn cold waathari 

taaparatiira dropping baloa ©<>. tha Idllnir 
ng r.p.a. of the cold angina dacraaaaa hy 2 to W After 
«.. .ngla. 1 . ..x.^ a,. Idllag rating ^p!.! 

Incraaaa to tha nomal valua. 

^Ith the nlr ...puatan telo. - iio»e, tb. aagla. .b<nd. 
ta up prior to .taxtlng bf ..Ing bot Jr prn^bf^ 

^..1 “!!“*"?“ ‘ ‘•XPM.tun taiould «,t taci ^80"#,. 

z:: •“"« v u., in.i.^u aai.:' 

r.: -^. —'- “"•*• “* lb BbonM b. d.unr»i tin tb. ' ’ 

iaspactlon holaa of tha angina eoapartnant 


turning the rotor SSsSi'hcr tta*52S.^*^‘*5i5* 
pj«..r lint .tag.“rj?^ g:d.^*t2 S^bjy 


^ ^.1 r“ “* ** *“ i>.io» 5w (it^^ 

Ing to 0 . lobo)."”” "**” * ‘•tP.b.tur.. mat- 

®ha angina asj ba oparatad again at a r.o m aw. 

Si .t a r.p... axcaoding 5oi ior not fSl 




^ '.’• ' ♦'a -.'‘ai :\a i;#,- ftcRfr • ■ '• 

. .y.,.^.:;-^. z:, ^ . : ; . ; ■ ;; ;..N0 |F0R^N DISSEM • ; i. 
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4. Special care should ba taken to cool down the enaina before 
■topping i^, to prerent the parta of the englae hot section fron 
STlers run it at 80% r.p... for 


3* OMTanoil of teitine durlnw 
In a cold season the angina should be operated in flight 
at the sane ratlnsa as in other seasons, with the limitations 
referred to In Chapter 1 of the present Instructions dulj taken 
into consideration. 


IK Bifflne Heady for O p eration 

*0 provide for quick and reliable starting of the engine, 
the following should be observwdt 

1# fit the bla nk ing cotst oror the ssgio* outlet rithlo 
15 to 30 min. (depending on the outside air testperaturo) after 
the rotor atops. 

InstaU tha blanking cower Into the air Intake duct 

dlately after the engine coaea to a standstill. 

2. Take care to see that the fuel and oil are guarded 

* ******* ** roraatlon In the oil and fuel ays- 

At Ics outside air teaperatures use of main fuel with ad- 
■l3rture H (Specifications ion is pemisslble. The 

admixture content should not exceed 0.3% (by weight). 

3. With the outside air teaperatures below - no®c, the en- 
gine should be wanned up at regular Interwals by running it at 
88 to 90% r.p.m. for 2 to 3 ■<!. , 

The engine may be warsed up with the aid of hot air (not 
owar ♦ 8C 0). 

When using hot air, special care should be taken to tho- 
roughly warm np the fuel-oil unit, as well as the oil and fuel 
pipe lines. Eot air should be delivered via the inspection holes 
or the engine eoapartaent. 


50X1 -HUM 


Chapter VII 


ensime iiooiinHP m p pisusiiTT.m; 


mountiwg op ekgue 0* aibcraft 


cu. tMmpopt,4 u , .wda 

case, which also contains the following Items t 

- single sot of spare parte; 

- aircraft-carried ■ tools. 

a. CM. Mount, to 3M0 M 1. unga.. 1,00 . 1 . 
and iniO sua in height. wiuun, 

r.nno P»®ked in an individual cane, which ie 

2800 »a in length, I 150 »« m width, and 1221 .» in heigW. 

transporting the engine is of m collep- 
sible type. The end wall of the case upper portion la remo*^. 
rtewas the entire upper portion ia capabla of aliding^T^ ’ 
^ttoa panel. The upper portion Is attached to the b^^ p.n .1 
by means of four bolts. Bolted to the botto. plete 
support aountinc the engine. P w le a metal 

transportation la also a coUap- 

Tb ^ “ “®^ ”^VPort mouotlng 

attached to tha 

panel by oeans of four bolts. 

V ^ ^ *** **^“® ^**® ®® 4 pre 8 Bor rear casiig - to too 

side brackets; «g two 

(b) in the plane of the front flanga of the first stags 
^bine nostle diaphragm casing - to the braokats located io 
the niddl. portion of the engine. " 


%ecIet 


NO fOREI(»N DISSE^k 


V-; ..L WWitUKtU?! 





Sanitized Copy Approved for Release 2011/02/07 : CIA-RDP82-00038R001500140001-1 





. ■ " • • % *CRET 

; . NO FORfelGN^ISSi\ 



50X1 -HUM 


..» «'«>“•« "f tb. ,.«i„. to th, 

•upportin^ the anglae .ahould be locked. ^ 

fl!! to tb. oupport 10 t» Moa.., 

tb. M botC^oT^: :r”'::,^:: :^: i 

boip SI :.s.r oVrLi r nr “• 

ii.J‘th?J2i^ ProhlMtod to oltbor tilt or toro 

~££^^ — j.— — - — 

rsr^rr “ '.-‘^o rrrr- 

W»l^t of the case with the 1550 i 50 to 

woldbt OP tb. o«. rttb th. jot 00.11. . . ; 

gnPaeklM yf 

^apKk the eosioe proceedine as followa* 

>»tto.‘SSjr •**‘°“"* “ tb. 

ob^;, .*: r r^or 'lorr 

.t.b.srprorr”rr“s:* “ " -»” - - - 

into tb. «lglo.“o^SSStr “”°* 


“« *««• -o bot oSr^^noT rmro" “• 

iARHIlW r When liftln. the coaponents. 

0^ 8X‘awity**fe located**»t*f*Sr^J^ ®«atre 

trol the rear CMl2ri?f«f of 165 • 

Jet nossle. towards the adjustable 

"rr.**! “*"• •• toiio.., 

reaowe the Jet oostle control onitt 

- d.t,rt tb. j.t K,.tl, ft,, tt, ^ 

- fit the straps of tbs k«4_*. .. * 

lift and mount it on a trolley^"’ oossle body, 

?• ^S^iSE^O. Pot 
_Alrcraf| 

rolor to b. lo.t.ll.d do tb. olrcTtft 

J.. . 0 .. 1 . „. ™bj..t«l to d.proo.«,log lo '^ mIIZ it 

1. Wash all external surfaces «*> ZT ■anneri 

•t p«c.„io. ooopoood .itbrr,iit."snsrjL”*‘ 

2. Thorouehly rub the washed areas wltt a T 

oo-o..oMnni I ■ .1 

"• tbot 0. oil or 

, •loetrle^S.Jif Into the 

Jb. d.pro=...l.g ppo,«ior. c^SHd rr * 
jaction of the eogina ^ *** *“ «xtemal ins- 

i«. rs'r “■ “• “-bt to bot 

■»^.“:rrzrjsr.r.-r.-rn:'- — 




^ secret , 

FOREIGN DISSEM 


■•'^. ,.:.7Rys 
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5. Thk •agin* wlras for proper coadltloa aad attachMot. 
Bio wlxoa aboDld ba aecuroly attached aad lochedi the plug coo. 
aoetora ahould bo oloan* 

4. Ohoek tho eloouroa la the eogino aeaaureaaat pointa 
(Sao Diagraa ahooliis arraasoaoat of aoaauraaant polato,(Pig. 42 ). 

checking aogino characte. 

Sea eloaSraa! “ fitted with aL- 

^2* connection of engine In- 

;.T:;:tViiM jis;? 

5» Check the aeale on the adjustable eonponents la coapU- 
anea with Appendix Ko.3. 

Should aoae defects be rinrealed on the engine^ draw up 
a certificate ahich should be subaltted to the Manufacturing 
plant. 

Do not lastall the engine on tho aircraft unless the caus* 
of tl^ trouble Is detected and ellalnated. 

6. BeaoTe the shipping closures and Install on the engine 
the following cqulpaeott 

- tachOBSter generator (for neasurlng speed n, and n,), 

- oil preasure transaltteri ^ ” 

- Hn-M-2T hjdraulio punps and other units and assemblies 
enumerated In the aircraft Instruetlonai 

closures should be reaoTed from the 
before Installing tho 
Instruaents or conneotiag the pipe lines , 

luatallatloq gpglns on Aircraft 

Prior to lostalllng the engine in the aircraft, cheek the 
engine eoapartaont for proper condition. Ihe engine conpartowot 
should be cleaned of duat, dirt, traces of oil and fuel, as well 
as of foreign objects, such as nuts, bolts, tools, etc. Check 
tbs air Intake duct aurfaces for proper condition. 

ajBtom should bo filled 

**;^^^cgon as is Instructed in tho present 

Install tho engine In the aircraft In eoapliance with the 
recouendationa of the aircraft Inatructioos. Then aount ths 
adjustable jet noaale. 

Secure the telescopic ring on tho left-hand side (looklig 
forward). Ihe narrow slot of the telescopic ring reeeiwes tho 


-67- 50X1 -HUM- 

,t tfc. th. .„u„ „ 

flange enters into the wide slot of tho rii^ 

B — 

com. ^0 r:.rir;r.- 

8 ) It n r .f”; " 0P~.tl.n-(P.l«. 5. 6, 7,3 

ttatfor “• 3«* "ot,l. ^u- 

teaed OP .Ithout support oo tl» uftopbuposp «frussp. 

lo.tp!!^""' 3"^' I- tlrcrstt 

110 ^^ ^’ 3 “• ““*• tootpol- 

tlm J»‘ "tttls procKUng as isotruotsd is S«,. 

Sr oo^ rr o' SPlrsuIlc OpUtdsp" (Chsptsp 

In ease there is s nseesRierv 

s: :r: s s—s—Ss? - 


and outside, “ 
5- List of Aircraft Pi 


jlnes Connected 


Nos 

inscription 

Lubricating s/stea 

^i'pe of joint 

1 

Lngine breathing 

i>urlte sleeve 


Jiain and storting^fuel 878 tea 


1 

Inia fuel supnijr to flUH-13^T fuel booster 
pump 

j Flange 

2 

i^tarting fuel supply to electronagnetic 
valve 

Nipple 




» ‘AcrIt * 

NO RpREICN DiS^ 
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mcf(^ 
mm 


lam 

Desorlption 

Typo of Joint 


Isratem^of air blee^ng.f^m 



-°fi^S*-S^»*^_Mleaaoj£^a pressure 



Ohai^r 


1 

Air bleed for aircraft needs (in two 
points) 

Ripple, flange 

2 

Air bleeding from pressure ehamher 
■mnlfold (In two points) 

Flange 

3 

Air hieediii* for shaft ccoliag 

Telescopic 


..^dpsttlle SFStea^ 


1 

^Tdraulle fluid supply to hydraulic 
oylloders controiiiag jst nossio 
flaps 

Fitting 

2 

nydraulic fluid outlet fron flinders 

Fitting 


-•HPE^a: S7s*i»- 


1 

Ittpplj of lov-proasure oxygen to non- 
rotum wnlwe 

Fitting 




1 

Plug eonneetor 2I1F6(1IA5HK2 


2 

Oonnoetlon of wires to etarter-gonera- 
tor 

Bolt 

3 

Stertor-generator cooling 

Telescopic 


J^aln^agwtem 


1 

lydrmnllc fluid drain fron two hydrau- 
lic pnnpe Hn-342T 

Fitting 

2 

Puel dnln from drive of MH-13JT 
jnmp 

Fitting 

3 

fuel drain from oleetric contac- 

tor of BP-22f pomp 

Fitting 

4 : 

] 

Fuel drain from combustion ehsmbor 
bonsliv 

Fitting 




• • • • • 
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Roa 

Description 

Tjrpo of Joint 

5 

Fuel drain fron diffuser collector • 
at afterburner pipe Joint i 

Fitting 

6 

Fuel drain from diffuser collector 
at noszle diaphragm Joint 

Fitting 

7 

Fuel drain from glands incorporated in 
drives of HP-21* and HP-220 fuel. regulat- 
ing pumps 

Fitting 

8 

Oil drain from two-speed drive of starter- 
generator 

Fitting 

9 

Fuel drain from starting fuel control 
unit, electric contactor, and gland in- 
corporated in drive of HP-21 0 fuel re- 
gulating puBqp 

Pitting 


2s^x:^.^ «** ^-<uu vVwai^ lines, exclusive or that ref er- 

red to in Point 5i have a conaon outlet. 


6. List of Ennloe Instninenta 

1. For checking engine r.p.n, (n, and lu) - JITS - 2 

and flT3 -1 seta. ^ 

2. For checking oil pressure — ffilU -8T set. 

3. For checking gas temperature aft of the turbine- 
TBT-'ll T sat. 


7. Flushing of Pine Lines 

Having connected the aircraft pipe lines to the engine, 
flush the pipe lines with the purpose of removing air looks. 

ft:*lor to flushing the pipe lines it is necessaiy to fill 
the main fuel and starting fuel tanks with fuel as is laid 
down in Chapter II. 

Pipe line flushing is carried out as follovss 
1. Flush the main fuel system, for which purposet 
(a) connect the ground power supply source to the air- 
craft mains { 

(h) remove the screw cap from the connection serving for 
air release from unit 357C, end connect HI -535 air release 
devicet 

(c) open the fuel shut-off valve, and start the booster 
Puaps. 







► JecrIt f 

NO FOREIpN DISSEM 
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Dlaeeatliiu* tht tn»l dAllvsi** .. — 
isaulM fiFoa I w *T M soon aa the fuel atreaa 

s ;:“ ■=^=^”•2 

~l«« ra37-S35t. .1, 

to tt, °"^"« •‘•rtln* fu,i 

fj,- ^ «“«■« mlw, for .Mot puipog., 

(B,), ’ ••* ““ **"^ ■««o- i« tB. Ob';::::.::, 

<" « - “ ~ ■ «•>«•« 

/J\ ^ Bwicon i4i)C-25)x 
W; turn on the aSARemn t» o.,.. . ... 

iix tatbl,,. Brio cock b«„„. r„. 


« fou™, f«. th. BBtocuiic ,y,t„ procoucg 

■ ! r “°* kJiMuUc »«.. 

ow-ow “I* *» «» Biwrao ^ 

,“ »»-» 

■bilo proeeotflns la this waasr watch tt ‘>*ckwerda. 

nog, Xha alaallanBant I ^ ^ "‘P 

«*d Ualts wt sxceed the sped- 

»i«««uc „.»« ‘o “• 

«>M«.d. ct .u cb. ^uL to tb. Id. 


50X1 -HUM 


source, sod 

th. trolley^ount^Ml hydrmiUc puapa fro. the eS^eftT^’ 

PoProceae ^ Qg at 

lows I ioteroal deproceselog is suM^oapUshed a. tol- 

t«±/' froa the engine wheel case f«« the oU 

2. Use hose 5H57-592 to connect the unions for MaaurinK ' > 

tiz:ZT^ *“ 

rccc^cSTlf^!" ir "" *°^“ *“• - 

4. Conaaet hIhIm . ji^tj - . 

.....4 -« .r ’ '"'*■‘^"*7 oi nitrogen to the 

serrlng for nessttrlng osygen pressure. 

^5. Ocnuct th. .rocod pew cuppl, ...^ c u. 

6. Turn on the following swltehest 
(a) iMBRBUHmB (A 3 (M 5 )| 

<b) STCRIOI BASmr (B.)| 

(e) SIlBTIBa CKM (A 3 C- 25 ), 

<d) BI-EASS T1L71 (KE)| 

(e) CHIKHJIO (Bn ) (in the STiRTno po.itlon>| 

Cf) PBOCffiSZBS (BK) (in the E poaition). 

ISaifcl ^ SJ^m M IIH switch (A3C-d01 V- 4 

S’cX'tToSSSicw?’ 8i?) && 

”f! “* 4«*l*»tcr blockli* by «'~.T, 

screw H on the afterburner control unit. wnlag 

8. C^n the fuel ahtttM>ff talwe. 

9. Start the Min fuel booster puapa. 

BD r.« ‘ °‘! •«*^‘ «“ rm. .■M—t- 

It 1 >»■«“ - »!«. 

to prmat cU trn Kcttlcg isto th. ckRu U— 






-3fCR§r w ^ 

FOREIGN WSSEM ! • • • 



“ j. I,' .. * I.,-:, ^ ■ •.''■• . v .\ 
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Pwwed, th« 

^^o thly , ,itt>a «t kaock.^ 

f “**“• “ “M^aaijr to onuk tlio 

<U««oi>tiouo th. orfS~ MMlang, 

SMMDB OKin procoauro ly opMttlog 

«s» f !*• •' *»• ■*■«»<.«.- 

^ tJi* tmax —wi^^ AttitA* t *** ^ P®rforBod 

Cwita th* fuel dauiwwd), atw !*“ «anklos 

aod enudc th* aiMliM with booster po^w 

la* faol from th* •ogine. of reaovlng the rooaia. 

no mme, iissBaun. oaitchesi luisvffi switch, staht- 

*m ‘" "" “'•'•“I** pooiwot, 

PoMttoiU •"•rKurn.P cootrol u.at to tt. miMU 

•***“** So”^inr” •OUPCO fpot tte 

B»-5* fPM Ml» •»<! hot. 

’‘* T-^T “• 

«u <al ftol opUtta^^tT** "*» »« 0 V. 

“*■ l!^~3*US^2: S‘iS «!'*> t.*« m. 

«W«n t» pip; liaos daliverine 

^ -tt .jgyrL*^ X.S;ojs^‘£;:„ 


9* kagilue Crat ^Qg 


procollr^* ‘V'""- ”* 

1. Oonoeot tbe srotud poaar .apply soarc. to the .lHw 

S. idrcrS)!^ on 

a. »urn on the folloplsg swltchoai 

(«) AKBBBdSnB (A 5 Cwi$}, 

Cb) STORKS Binssr (h. 1 j 

<" l»rttl.a), 

WC MIPW (m ) (u tho QtUOB pMltlon). 

5*&.^gyy <»«ai« rtth tt. .... 

St^jSSg-Lg ^. !g aJ IBhiip trttohu 

ij SI 5.^ss“??i s:ls*«?* “Si 

- -*«-vvrB«5aeaic etartlns welwel 
^^3.^0 .,ln.-co««ol-l«^P. OWaX* 

i ~e! w! “* “•“• « 1 « 

p.top!“‘ “• «»t«-S«»r««p to .pit th. .0,10. 

la 45 Me, aftOp pPMSln, th. aROUKD STlKPlm 
th. miooio, ooit^,, 

^ 


o’^oa .apply system ehould be 
Checked la the folloelac ■enneri om 

^*** aircraft oxygen bottle with eoaaerclal 

PollMP oitp.„o 10. .1,..^ 

«atll PPM.®. PiM, to th. .Molflrt ""«««oa 
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th« nltrogea through a felt filter. 

^ ^®r oheokliig oxygea presaure dowastreaa 

of the noa-Mtura Talva. n-wia* 

3. Ooaaoot the grouad power supply source to the aircraft 


***• STOfiAGE BATTffll 

poeitloai turn oa the BTartUIG ohits switch. 

-witch (BKH ) la the CHBCKMO 
^moa. aeasure the pre.aure dowastreaa of the aoa^tum 

closuli/**’^ I«^«»3«ro sauge and Install the serwice 

8. Oomt the joints of the aoa-retum walvw, aircraft 
__^_«aatotion as well as the closure with neutral soap fo«« 
for cheoklag the joints for tightness. 

^ g^J^S'rSsJSSrijf “p 

*'»s?rssas^T 4 T!S:rojf 

«v-. ^ “itrogen. set all the swit- 

ches to the initial position, dlsooanect the ground power 
aouroe fro. the alrcrirft «da. and che^^e^n 
bottle « 1 . laid do«. in the idrcraft Ins^W 

am Btirting of Emr^n^ 

th. “• *“• ‘l". O'--™ 

th. 1- oontroiu^ 

^ a*t « (totillrt la s.«lo. -Houtl., italnt.Mn« 

PWfomed. leery 50*5 tour, of Ingine Operation". 

ale ^ nos- 

wlth^*^ afterburner control unit, in accordance 

with the data preaented in the angina Service log. 
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L ?afarred.to in Section 1 , 


3. Carry out the operation 
Chapter 111 (nngine Startiag). 

*. Henove caps fron the air release needles. 

*’• be started with iL engiae 

ewjS-ftt neeess holes open, to Se « 

a.pt“" “• “ !• 1^* 1. 

K K^th! ••»!■» oo tt, Si IlMttil, 

r “*• •“ »««~4 •» 1. 

u s.^0. >, oaptM. m Op ^ cbMiai^ ih^,.. 

a MWIWG i If v^sWons in-ths-englns r.D.a 

13* Ingine S topping 

stopping should be acco^Uehed is is laid 
down in Chspter HI. 

Ittm «ie aaslo, eon., to ■ .tmtotlU, okoek th. .11 

flight^^^^V*** opwations emusratsd in Section "Pbrtf- 
Sht ^ine Inspection", sad inspect the filter of the oU 
W unit, as instructed in Seetlon -Boutina laintenwic. 
after Plrst 5^1 Hours of Bagip. Operation" (Chspt«r^ 
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14. 2aiA>UBhli 

PMon the tricl flight as Inatmoted ia Chapter IV. 
oisiuraLZHa op sncimk 

1* QtPWPal Information ea «nff^ae Proeeaainff 

1. the peuiws* of the eoglna prooeaelog is to preclude 
eorroalon eo the engine oonponente and to provide for safe 
•torage and traoeportatlon of the engine, therefore, the pro- 
eepalng of the eaglnas teaporarHj- kept awaj fron service 
afeseld be esrrisd out properlj and in due tine, naking use of 
Mmalo)»ii]a«oireatm M strietly comiying to the res- 

i^Otxv* ovate Standards, so far as their phyelcal and chemical 
properties are ooneemed. 

a. A ooiQ>lete prooassing safeguards the engine egaioat 
corrosion wltMn the period of 12 Months, provided the ensiss 
iJUildlng and is proeeesed in compliance 
with the *Troces8iog Instmetlons" aceoBpanjlog the engine. 

3. the engloatia service are eubjeoted to internal pro- 
cessing providing for a three-ronth storage period. 

4. The engines in storage should be Inspected viaually 

once a aonth. ^ 

eorroalon ia detected on the external components 
of tte engine, clean the affected «^as with fine grain emerr 
^ ^ with Oil, grind with rai paste, 

woh With eleu gaeoUae, and coat with corrosion-preventive 


^ the ertemal surfaces or the removal 

corrosion should not be performed during rain or 

ipplj oorroalon-preventlve coagwunda only to clean and 
«7 snrfscee hawing no paint coating. 

5. Ihen washing or proceaBlng the external surfaces of 
tte WOSIM, aa weU as when deprocessing the engine, take care 
wo eee that gasoline and corroalon^provontlve coapound do not 
BWt OB the wirse, on the release Jet of the pui, 5 > start- 

.ing fuel 0^1 unit, on the reP.OT-12000BI eterter-generat- 
®r,on the mwim booster coile, or on the adjustment needles. 


6. Having performed the engine processing, aake a corres- 
ponding entry into the engine Service log. 


2. Corrosion-Preventive Go«rv>.imiA 
For the internal processing of the fuel and oil systems 
use should be made of oil UK-8, State Standard Gt$7-33. 

For the external processing of all non-painted eo^mnente 
of the engine use neutral petrolatum. State Standard 782-53. 

Hotegi * substitute for petrolatum, use may be made 

Stateitan- 

* *" ’0* ««1-. 


2. All eorroslon-prewentiww compounds ahould be need 
le they are free of moleture, 


only in case 1 ______ 

l“PPwoe to contain aola^, 
P oil to a te^^ature of 

traoee of f?oth disap- 
pear from the oil surface. 


^lof check .to see 


•Wither— the— corrosion-preventi'TO compounds coanlw 
to the respective State Standards. 

4, Reclaimed or used eonqpounds should not be eaolov- 
ed for nrocMBBlmr. 


Sine. 
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ed for processing. 

3. iQternal Processing of Engin*^ 

The internal surfaces of the engine should be processed 
in accordance with Appendix No. 7 of the present Instructions. 
4. Dismaatligg of Engine from Aircraft 


Dismantle the engine from the aircraft using the following 
procedures 


1. Detach all oircraft pipe lines and wires from the 


2, Remove the hydraulic unit controlling the Jet nozzle. 

3. Disjoint the aircraft. 

4, Bring the trolley under the adjustable Jet nozzle. 

5. Remove the telescopic ring and detach the Jet nozzle 
from the afterburner diffuser. 


N2Sas Having removed the Jet nozzle, reinstall the hyd- 
raulic control unit. 


6. Bring the trolley under the engine. 

Detach the engino attachment fittings from the aircraft j 
■ove the engine out of the engine compartment, attach the 
hoisting device to the engine and place the engine onto the 
pecking case support. 
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Oh«pt«rIZ 

ttBPLACMIRirn EWGIHE DWITS AND A5WTmPT^ 

^ If 80 M def«cte whieh euinot be corrected in the field 

‘k,?*” «pi>« th. 

reepectire aeseeblleat units, or parts. 

. ^placing lodindoal parts, asseablies and units 

obdecte froi 

their WBj either into the engine or into the units 
^"*** disassenbly ahould 

auxlUary closures or cellophane. 
tb» units and parts dlssantled froa the ensin# sh«ul/i k- 
proesssed not later than 24 hours after the reaoval. 

«.K and spring washers, as well as the locks o^ 

the disasntled units should be replaced hj new ones. 

tlRmiiBi ~^^Ung the new units and asseablies, 

. **f‘**“^-^ P*" »“«« Cor bolt.) ol tbo flMgod 

«,m 14 t. p«for*4 uittforml, lo , erl..-cro.. «nn.r. 
****‘**“°® io otrlotl, pro- 

*h. tUTMdM jolM. of tbo unit. «cpo..d to Ugh tomor.- 
h. Ub.r.Up ...««. «th cbUh p.,t. < . JX. 
portur «th oil ) pplor to-th. ln.tUi.tlon of the 

«». aiWlcultjr tolng 41»n*llng opor.- 

tiona should be treated with kerosene. 

to 41«mtllng th. nut. of th. fu.1 {op oil) 

« V“w“^ *t ““ “*”«-»« ’Uv* Md to 

dralB the fuel (or oil). 


The units to be Installed on the engine should be subject* 
•d to external deprocessing. When deproeessing the external 
surfaces of the units, the shlppiog caps and bushes should 
sot be resowed. 

The shipping caps and bushes oust be reaowed only when 
iostalllng the units in place. 

When turning off the nuts and caps, use another wrench 
to prevent unscrewing of the connections . 

Ifter the replacenent of the units or pipe lines of the 
fuel and hydraulic systeas. It is neeaesary to thoroughly 
flush the respective units and pipe lines •> is rscoB&ssded 
in Section '*Flusblng of Pipe Idnee" (Chapter WII), 

The flushing procedure over, check the jolnte for tight- 
ness with the engine running. 

WaSnl^: 1. Do not tighten un the jclnts if the n&n# 

lines are exposed to the preesure of^liould 
or gae. 

2. When replacing the unite and asaeabllaa, 
use the aircraft-carried tools set. 

The list of the units and asseabliaa which say be replac- 
ed in the course of engine operation is presented in Appendix 
■o.1. 

The list of the parts to be substituted with new ones 
rten replacing the respective units and assei^lles is present- 
ed in Appendix lfo.2. 

1. Replacenent of Pipe Idnee 

1. The replacement of the pipe lines can be carried out 
only by the representative of the Uanufacturing plant. 

2, a?he pipe lines, fasteners, and locking devicaa newly 
Installed on the engine should be fabricated at the Manufactu- 
Ung plant. 

2. External Inspection of Pine Idnas 


The pipe lines to be installed on the engine should be 
subjected to external inspection to see thati 

(a) the pipes are plugged end sealedt 

(b) the colour of the paint coating is correct t 

(c) the nipples on the flared pipes are eepahle of dis- 
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plaelag irtthln 10 to 15 >m ;ion8 the plpo, «nd the outs .ro 
capable of the aaae diaplaoenaat on the nipple | 

“ or^he pipes of burre. 

notches or other aeohanloal danaset 

(e)- the deflection radius of the low-pressure and high- 
preesure pipe llaea is not less than two diaaetera of the 
pipe* 

If tho pipes do not eonply with even one of the abore 
requirements, they should not be installed on the engine. 


Orraen 8Tst;«^ 


Ib. l^gh^wur. un 

•t..l I>i*l0g of »1C8 ud &8 M la distort « tk. Itonofoktol 
rto* Float th. plplac li aubjoot to tpoolol obealcal treat— g« 
idegreasiog and paselwetlon). 

ape lines to be newly installed on the engine are not 
subject to degreasing or paaslTation* 

f ^RjrpW i If teaces of oil are detected on the joints, or 
that Boae fuel or oil 

™ ooda-poteaBlu. btobro— to lolutioa 

or in hot alka li solution at a temperature of GO to 70®C. After 
degreaelng wash the pipes flrat with hot water and then with 
cold watw. ffashlog ahould be accompUshed by a repeated dip- 
Pl^ of the pipe into the water. The inner surfaces of the 

pipe ahould be flMhe^ 

B. fi MrtTmM * Wash and keep the pipe for 20 min. at a 
room t^rature in a solution of the following coaqwaitloni 

chrome anhydrld to 160 gr/Ut. 

sulfuric acid (connerelal) . ,1,5 o^r 
Iftor tb. puUTattob nob tbo pip. i« bot runolo* nt-. 
^ . t.v«.tbr. of 70 to 100*C uotU -Lturo u oo-l- 

tely reaowed. ^ 

1* The inelde of the osygen system components ready for 

«»ctlfied 
component, ehould be ep- 
pUed to filtering paper. Po oil stain, should be left on the 
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paper after the spirit evaporates. Bepeat the above procedure. 
If some oil stains are detected on the paper. 

2. Check the pipe lines for tightness with the aid of 
pure diy nitrogen. For this treat the joints with a conoen- 
trated neutral soap solution. Tho oheck ooq>leted, remove 
the remaining soap with a dry pieoe of cloth, and wipe the 
respective places dry. 

1. Do^not blow the pipe lines with compressed 

^2. ccflficatlons and ehasses la the coa- 

^2*? c*.*^ 2^*5“ «:wem must not be 
lu^Fotoced by the ^stomer. 

4. Men disassemllng the pipe lines eznosad ta 
pressures, reduee^th- 
the pipe line to s.?o 

^^Mure-gauge)-and -then dlseoanect the 

•“Ployc<i for cheeking 
condition, and oany the required 

sK“.rfjsg*:ji;£s: sr- 

iSTn.JrfJSfJni^SpBraJ^Il'ls'oiSaBora^ 


of the PID, Un.. i, carried 

Nation 

TOe pipe is considered fit for installation if i 

(a) the clearances between the pipe line and other lines 
Ut the points of their attachment) agree with the specified 
nluos (not less than 5 ma between pipe lines and not less 
than 1 m between the pipe lines and- other components), 

(b) the pipe line is so installed as to cause no stress- 
os. and is fitted into tho clips with a nega^ve alWce of 
not over 1 mm, 

(c) the pipe remains in the Initial position after the 
nuts of the joints are turned off. 
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WARNIMGi 1, Tha preliminary erection of the pipe lino:; 

luld bo perforncd v/lthout usioj tnu aeulitu; 


rubber, the necessary clcare^ce providinf;; for 
the installation of the sealing rubber beinr- 
taken into consideration when fitting the ' 


2. l^ho^dof lection of the pipe from the union nd 
from the clip nest should not exceed 1 a"i, 

(d) the places with stripped paint coatln/^ coincide with 
the clips (for bonding purposes). 

If the pipe is fitted into position with some difficulty 
(requirements presented in Points a, b, c are not complied 
with), it is allowed to bond the pipe at the point located at 
a distance of not less than 75 nm from where the nipple is 
soldered or weldedi no subsequent hydraulic or X-ray tests are 
required. The bending may be accomplished manually or by using 
a special tool. 


When laying the pipes provided with telescopic Joints, 
treat the surfaces to be connected with lubricant HK-50, 

The threaded portions of the pipe lino Joints should be 
treated with clean oil prior to screwing them on. 

When unlocking the pipe line nuts, see that the locking 
lugs and strips on the nuts and pipes are intact. 

Do not use the rubber and copper sealing rings again. 

When carrying out the replacement operations, use pipes, 
fastonera, and locking devices fabricated at the Manufacturing 
plant only. 

The fasteners should be fitted exactly in the same places 
as before the pipe was replaced. 

ft*lor to the replacement, blow the pipes with compressed 
air and wash them with clean gasoline (exclusive of the oxygen 
system pipes). 

Do not put the pipes in storage unless they are processed. 
The pipes should be plugged or closed with cellophane film. 
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The_fioal erection of the pipe lines should be accom- 
plished in compUanee with the following requlremeatet 

(a) the rubber ring should be free of ply separation, 
teores or cuts; 

(b) the rubber ring should be fitted into the recess by 
eeans of rod Elil37-2L; 

(c) the nut should be turned on the union manually until 
it contacts the collar of the nipple; then the nut should be 
tightened up with a wrench. 


Notes* (a) tighten up the flared Joint by using a wrench 
— - 120 to 160 mm loi% arm; 


-Bote I Tha pipe bending la Derformad after the pips is ne- 
cessarily removed from the engine, the work being” 
ent^ted to the representative of the Uanufactu- 
x-iiig plant only. 


with a 12- 

(b) when tlghteoing up the Joints, hold the unions 
of the mating components with a wrench; 

(c) the flared Joints may be tightened up four 
times, after which the respective pipe should 
be replaced; 

(d) lock the outs of the pipe lines v/ith brass and 
steel (“here exposed to high temperatures) 
binding wire having 0.8 or 1.0 nm in diameter. 


5» UnitB Bgplaced via Access Holes of Knglne 
ComBartment 

^Replacement_of rcP“_CT-12000BT Starter-Generator 


The atarter-generator should be replaced using the fol- 
lowing procedure* 

1. Remove the cooling air delivery pipe from the starter- 
eeaerator. 

2. Detach the wires from the starter^enerator. 

3. Release the locks (2 pieces) and back out 2 bolts of 
the connecting ring, while supporting the starter-generator. 

4. Remove the starter-generator from the engine. 

A new starter-generator is installed in the order reverse 
to dismantling. 

Cheek to see whether the starter-generator has occupied 
the correct position; if the position is correct, the cylind- 
rical pin will enter tho holer provided on the flange of the 
engine wheel case. 




f V », •“ • 

-r- - 
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allo. th. Jolat to be 3 ,t In the 

Kld'Sriocated at 

Having replaced the starter-generator, crank and start 
the^ine. after which run the engine for 1 or 2 nin. at 88 
to 9Q» r.p.n. to see that the generator is nron-T.!,, len-;..- 


_Replacement_of Puel^ 


/ 


_Bsgulatirss 

•..w .awmvwxu(5 sequences x 

1. OnXock and detach control link 7(Fi^0from the fuel 
regulating puap. 

2. Renove the low-prossure rotor tachometer generator. 

3. Remove the universal joint shaft of the pump centri- 

cal governor drive, connected to the oil scavenge pump of the 
front support. -o ^ 

OOint shaft is dismantled as follows 

(Pig.19)j 

- extract the spring ring; 

- renove the plug; 

- extract bush 10; 

- loosen the straps on the rubber boot; 

- take out universal Joint shaft 8; 

- remove the rubber boot. 

mum’- 1. The installation of the univorsnl joint shaft 

universal Joint 
^cess provided in the b^h 

SSfb'IS-" 


e e e • 
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of the a .... 

lu xines up with the hole for block d* thw 'nlnl 4 .. 4 v 7 r 

•nters, the bole^vlded 
3P6gui0t!iiij{ pujopt til® *1 fl®l iynKfiriti ot ®Ka 

5^ .««r b. rttSnsf^SiSiS: 

The axial displacement of the universal Joint shaft 
should- be- wlthin- 0 *«- to 

After the HP- 21 ® fuel regulating pomp has been installed 
in position, ad.juat the position of the levers of ts* njPT- T# 
control panel and of the EP -21 « fuel regulating pu^^ u lm 
instructed in Section •’Adjustment of Engine Controls" 

Chapter 2. * 

After the replacement of the fuel regulating puod taka 
the foUortng atepsi 

(a) flush the main fuel sjstem as is laid down in Section 
Tlushing of Pipe Idnpe" (Chapter ?II); 

(b) deprocesB the fuel regulating puag) as is instxuotsd 
in Section •T)eproceB8ing of Engine" (Chapter VII)| 

(c) start the engine in accordance with recosaendations 
presented in Section "Engine Starting" (Chapter III); 

ifelisai l. 'l^en starting the engine, it is sllowwd to 

2 WiS T®eulatlfn“oi fJel aSJlJ?^ ® 

^**2 engine running, cheek the fuel mtsn 
for leakage. Ho leakage 'should be allowed^ 

Adjust the following! 

(a) engine maxioiuB r.p.n. as recommended in Chapter Xi 
14 associated with the operation of the l^an- 

lie decelerator limit switch, as is laid down in Chapter X, 

(c) engine controls and acceleration, as Instructed in 
Chapter X; 

(d) engine starting, as is laid down in Chapter X. 

Perform the trial flight as instructed in Chapter If, < 
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_H2place£8nt_of n^-W Ootttrol Panal 


Zh8 replaceoent of tho control panel should be carried 
out la the following aequeocet 

(a) detach the plug coaoectora of the control panel, 
XP-3UI traneaitter, and F-4 rheostat i 

(b) dlBconneet the Hah from the control panel levert 

(c) unlook and turn out the bolts securing the control 
paneli reaowe the control panel froa the engine | 

(d) renore the JIP-5A tranaialtter, P*^ rheostat, and the 
ISTer froa the. control panel. 

The installation of the new control panel onto the engine 
abould be acoowpllshed in the following aanner (Flg*49)t 

1. Mount the JSp“3k transmitter on the control panel, for 
which purposes 

Ca) rsaovS cc*«r S (Plg.^S) whore the transmitter ic to 
be eoonaeted to the control panels back oat four bolts; 
f (b) set shaft 10 of the control panel in the zero posi- 
tion Cfig«11)t 

(c) Bount the.;iF-3A transmitter onto tbs control panel, 
hawing fitted a gasket under It. Secure the transmitter with 
bolts 7 and install locks; 

(d) attach the transmitter plug connector to fixture 

EB37-587; 

(a) rotate the panel shaft In the direction of arrow H 
until the trananltter slide shifts to the soldered portion of 
the winding; 


As soon as the slide reaches the soldered portion, 
the resistance of the winding stops changing des- 
pita the elide moweaent. 


(f) with the control panel shaft la this position, figures 
107 - 109 of the dial should line up with the notch provided 
on the easing. 

Pastan the dial In this position by means of screw 2; 
lock the screws with binding wire; 

(s) rotate the control panel shaft la the clockwise direc- 
tion to Una up figures 78 - 80 on the dial with the notch on 
the casing. 
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with the shaft in this position, aanlpulats screw I3 of 
the transmitter to adjust the initial movement of the trans- 
mitter slide in response to the clockwise turn of the control 
panel shaft (froa figure 78X 

Woteex 1 . When the slide starte aovlng, the resistance of 
the transmitter winding changes ‘la xespoome to 
the shaft turnlsf 


the shaft turnlsg. 

2. Having adjusted the slide, lock screw 13 and 
register the 'fl value in the transmitter Ce^ 
tifieate. 

2m Install the lever on the control panel, for which pur— 

poaei 

(a) turn the shaft in the clockwise direction wns line 
up the dial zero with the notch on the casing; 

(b) mount the lever over the spliced bush of the panel 
abaft, at an angle of 53+1® (Plg.40); 

Wote ; The specified angle can be obtained bj resetting 
the lever over the spliced bush and bj displacing 
the splined bush over the splines of the control 
panel shaft. 

Measure the angle with the aid of a gauge. Fasten 
and lock the lever. 


(c) turn the shaft in the counter-clockwise direction 
and lias up dial divisions 112 - 113 with the notch on the 
casing. With the shaft in this position, adjust control panal 
atop screw 5(Fig.3h) so that the control panel lever flag la 
tightly pressed against the stop screw. 

3. Check to sec whether the operating angles of the con- 
trol panel cans agree with the limitation values presented in 
Chapter I (perform the cheek with the engine inoperative, 
using fixture B1137-587). 

If necessary, adjust the operating angles of the control 
panel cams, using the following procedural 

(a) slacken screw 12 (Fig.58) of the control panel can 

to be adjusted; / 

(b) turn screw 13 of the respective cam to adjust the 
required angle of operation; 

(c) the adjustajat over, tighten screw 12 and lock It 
together with screw 13. 

4. Mount the ?-1 rheostat (Fig.49) on the control panel, 
having removed cover d from the latter (Fig. 38), Tighten 
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screwa 14 and lock then with bindlos *lre. 

3. Ifiatoll the panel on the engine. Bolt it down and 
lock. Couple the link to the control panel lever, fasten and 
look It. Attach the plug connectors of the control eq^ulpaeat 
to the AP-M transBltter and to the control panel. 

Having installed the control panel on the engine, carry 
out the necessary checks and adjustaentet 

(a) of the engine controls, as is laid down In Section 
’’Adjustasnt of Sji^inc Controls", Chapter Zg 

“(b> df’ljhe"^t“hbtiBlir^aneter~nt tixel^ IUGHEntbd 
rating and at the FULL AUGMENTED rating, as Is Instructed in 
Section "SeplaceBBDt and Ad^stnent of Hydraulic Oyilndera". 
fieglacesent ^ansaitter 


The replacement of the AF-3A transaitter should be car* 
rled out using the following procedure t 

(a) remove the IiyPT-l» control panel in coapliance with 
the recomaendatlons presented in Section "Replaceaent of 
nyPT-1^ Control Panel" g 

(b) reaove AP'M transaitter from the control panel. 
The installation of the new transmitter auid further ope« 

rations pertaining to checking the engine controls should be 
conducted in compliance with the instructions presented in 
Section "Replaceaent of nyPT-1® Control Panel". 

Reglaceaent of_P^_Rheo8tat 


The replacement of the P-1 rheostat should be perforaed 
as follows! 

(a) detach the rheostat plug connector g 

(b) unlock and reaove the screws securing the rheostat. 
Remove the rheostat from the control panel (See Pig.49). 
The installation of the new rheostat shotild be accospli^ 

ed in the order reverse to disaantling. Further operstions pc?| 
tainlng to cheeking the engine conteols should be carried oot I 
as is laid down in Section "Replaceaent of nyPT-1* Control * 
FSnsl". 


- 91 - 
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_Hepl aceaent^of ApC- 1 A_Foed-?ack_Traasai«ep_ 


In case the feed-back transaitter is found to be defec- 
tive, the hydraulic blinder should be replaced along with 
the transaitter. The replaceaent of the Igrdraulie cylinder 
■hould be effected as instructed in Section "Replaceaent and 
Idjuataent of Hydraulic Cylinder" (Chapter H). 

Re£laeeffleat of _Control_^Unlt 

The control unit is replaced uaing the following pro- 
etdure.t 

(a) detach the plug connector of the control unit. 

Unlock and reaove two bolts securing the qulck-dlecon- 

nact joint g 

(b) reaove the BF-AE control unit^ tckiag cars to support 
the aheift connecting pin. 


Hotel Mhen dismantling the control unit it is allowed to 
waove toe pipe lines and wires interfSriS^th 
the control unit reaoval froa the engine. 


Prior to Installing a new control unit, set its shaft im 
the initial position by rotating it about the axis, until 
the key accoaaodated inside ^he shaft occupies a position dla- 
aetrically opposed to the hole provided on the face of the 
control unit (Flg.39). Set the shaft of HP.22« puap speed 
transmitter 30 in the initial position, that is in a position, 
■llowing the notch on the tachometer generator shaft end face 
to stop against the notch on the flange of the quick-dlscon- 
lact joint (the shaft should be rotated from the initial posi- 
tion in the clockwise direction, if viewed from the flange 
tide); in this ease (See Pig.26) the axis of the grooves 
provided on the shaft for accoamodatlon of the bush (for the 
connecting pin) will set at an angle of 90° relative to the 
reference pin on the flange of the HP-22 « fuel regulating 
punqp. Proceed with installing the unit! 

(a) install the connecting pin into the grooves of the 
Iwsh on the shaft of the HP-22* pu^g 

(b) install the key into the chaft of the Ey-4B control 
Obit; the key should engage the groove of the bush of the 
HP-22 •pumpg 




Li. 
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(e) fit two half-rings of the qulck-diaeonnect Joint 
onto tho flangosi 

(4) aoeuro the rinse with two boltet lock the bolts | 

(•) attach the ylns coMoctojr to the unit. 
Ifter the inatallatlon of the )By-4B control unit* cheek 
the operation of ewltohes CT, BflT , E40-1, and BM -2 with the 
engiBo ninniog, watching the Indications of tho tester pilot ' 
laape and of the pointer of the hlgh-prassure rotor speed in- 
dioator. 

lej^t The Oi^ating speed of switches EM)-1 and fitO -2 
should be checked while slowly shifting the engine 
control lewer within the range of 30 - 8Q« rsp.a. 

If the operating-speed-values of-switehes or, BST , 

690*^ • and B90-^ do not agree with the specified walues, 
presented in Chapter I, adjust the switches as follows t 

(ft) back cut serewIJsand hinge off the control unit cstst 

(b) unlock screw 8 of the respectlTS can and slacken itt 
(e) by turning screw 9, adjust the switch as is laid 
down in Chapter I^ 

One turn of the switch can screw will change the 
epeed by about 3,G% (with regard to the 
hlgh-preasure rotor speed). 

(d) the adjustnent ower, turn in screw 8, lock it along 
with screw 9 with wirOf and reinstall the control unit cower. 


Be^lacesent of Jip-lJflT ^ Juel_Booater_Pui5 


The fuel booster puiq> should be replaced as follows* 

1, Detach the fuel inlet and outlet pipe lines from the 


Jjgfati dlsaantling the pam it is allowed to remove 
the piping interfering rtth tho procedure. 

2* Unlock and back out 2 coupling bolts of the quick-dis- 
oonneot Joint half-clz«s. 

The installation of a new piuq> should be carried out in 
the order reverse to dismantling; gasket 0255112 should be re- 
placed beforehand. 

She correct position of the puiq> is indicated by the eyr . 
linddeal pin provided on the puq> flange; the pin should eni^' 
ths hole on the flsngs of the engine wheel case. 'T 


After the replaceoent of the pump, proceed as foUowai 

(a) flush the main fuel systea as is instructed in Sec- 
tion "Flushing of Pipe Lines" (Chapter YII); 

(b) start the engine and check the tightness of ths 
puDq> delivery and suction lines. 

_Replace2ent_of Non-Return_(^5en Vslvo 

The non-return oxygen valve should be replaced using the 
following procedure* 

(a) unlock and turn off the nuts securing the pipes which 
deliver oxygen to. and carry it from, the valve; back out the 
belts fastening the valve strap; 

(b) remove the non-return valve from the engine. ^ 

Prior to installing the new non-return oj^gen valve, 

blow it with compressed commercial nitrogen. Do not wash the 
valve. 

Wote ; The commercial nitrogen should be delivered via 1 



I ■ ■ • • ' ^ •• i ‘ ■■■ •' ill 
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felt filter to remove bard particles and moisturo. 

The new non-return valve should be installed in the ordor 
reverse to valve dismantling. After the valve installation, 
check the oxygen piping ( upstream of flams Igniters) for 
tightness of tho Joints, using commercial nitx^>gon at a pres- 
sure of 7 - 9 kg/sq.cD.t prior to delivering the nitrogen, treat 
the Joints with the neutral soap solution, as Is instructed 
in Chapter VII. 

WARIflWS* When installing the valve, follow the ] 

datlona presented in Section 'Replacement of 
Pipe Lines". 


_ _Replacenent_of HP-229JPum£ Regalating^HeeUe 

(the needle being marked with one collar made with the 
electric etcher or with digit 2 and one yellow strip on tho 
housing) 


The regulating needle should be replaced in the following 
manner: 

1 . With the engine running at the maximum rating r.p.*^::^ 
measure the air pressure in t)ie pipe line delivering P'g t;o 
the afterburner governor. 

= — 2. il^tach the air lines from the regulating needle. 

5. Unlock and turn out the bolts securing the strap which 
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holdi the needlea to the bracket) reaoTS the regulating needle 
from the engizie. 

The ae« needle ahoold be Inatalled la the reverae order 
of dlseantUnga 

4. Haring inatalled the new needle, restore the orlsinal 
air pressure in the line dellrering P *2 to the afterburner go- 
vernor, hj nanlpulatlng the regulating needle vlth the engine 
running at the aaxlanB rating r,p.a« 

11th the needle turned In the eounter-«lookelsa direction, 
pressure will Increoae) when the needle is turned through 
1 division, the pressure will obai^e bj about 0.006 kg/aq.oa. 

Notes t „1.-Iha-Qi>eratlnna^pgeaented la. Pointrl and 4 should 

be carried out under the saae outside air tea* 
perature ooadltlona. 

2. If pressure Pi has not been aeasured prior to 
the reaoTalj>f the regulating needle, perfora 
the MMstaieat m augaented rating after the 
Installation of the new needle.aa Is Instruct- 
ed in Section *'BaBlaeaBent of Vnel BsgC— 

latlng Aisp** of the present Chapter.’ 

3* The needle head should not project above the 
tlghtened-up nnt by sore than 11 to 23 an. 

Hejjlacenent of jm-225 Pttsp_Baroetatlc Uniter 

(the needle being narked with two collars nade with the 
electrio etcher or with digit 1 and a blue strip on the hous- 
ing) 

The replaeesent of the Halting needle should bo carried 
out in the following aannert 

With the engine running at the sairtBiis rating r.p.a., 
aeasure the air pressure in the Una deUvwring P^ to the ba- 
rostatlo Halter of the H^.229fuel regulatii^ powp* 

2. Detach the air lines from the barostatle Uniter needle. 

3. Dnloek and turn out the bolt seenring the strop which 
holds the needle to the brackets reaove the needle froa the 
engine. 

The installation of a now needle should be accoapUahed 
In the reverse order of dlsaantUng. 




'■'Y' 


- 95- 


Having Installed the new needle, restoxethe original air 
pressure In the line delivering Fg to the barostatle Uniter 
of the BF-229 puap, by aanlpulatlng the needle, with the en- 
gloe ruhMrig at~ the asri ana rattog r.p.a. 

With the needle turned in the counter-clockwise direc- 
tion, pressure Increases, and vice versa. 

With the needle turned through 1 dlvlaion, the pressure 
changes by 0.008 kg/Sq.oa. 

Notes! 1. If pressure has not been aeasured prior to 
the reaoval of the barostatle Uslter needle, 
carry out the adjustaent after inatalUng ths 
new needle ss is laid down in Seutlca *Beplae»= 
aent of BP-220 J^el Regulating Puap" of ths 
PMSent Chanter. 

2. The needle head should not project above the 
tlghtened-up out by acre thim 11 to 23 

jdreraft (See Pig. 37) 

The C3-21A5 spark plug should bs replaced using ths 
following procedure I 

1. Fasten the adjustable Jet nozsle on the support of 
a special trolley. 

2. Unlock and turn off two nuts securing the qulck-dla- 
conuect Joint between the diffuser and the Jet nossle. Xstraot 
the bolts, renove the fuel collector and the half-rlnga, after 
which move the Jet nozzle aaide. 

3. Unlock and detach the following pipe lines and wires 
from the diffuser ossingt 

(a) two pipes deUvering fuel to the afterburner fuel 
aaolfolds) 

(h) pipe connecting P,^ (static) to the HP-22 ^ fuel regu- 
lating pum>) 

(c) afterburner wire rxuuilag to the C3-21A5 spark plug) 

(d) pipe delivering carburized mixture to the flaae igni- 
ter) 

(e) pipe delivering air to the flame igniter, 

4. Unlock and turn off six nuts holding the fuel eollaet- 
or to the 2-ad stage nozzle dlaphraga-to-diffuser Joint) ; 

Te the fuel collector. 
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9* Vnloek and turn off the nuta of the bolts securing 
ths^diffunori renovs the diffossr. 

kote t Ihsn «xtraetlog the bolts holding down the diffus- 
•r. nark with chalk the places for installing the 
following lengthened bolts which serve for fssten- 
Ina the ^pe lines on the diffusers 
(el four bolts securing the brackets | 

Cb) six bolts for the niel colleotori 

(o) one bolt for the bracket nounting the after- 

boroer fuel pipe line. 

6. Unlock and turn off the nut holding the busbar to the 
spaj± plug. 

?• Unlook and turn but the spark plug with the aid of 
a speoinl wrench (contained in the group set of spare parts). 

The installation of the new spark plug( the afterburner 
diffuser, and the adjustable jet nossle should be accoaplish- 
ed in the order reverse to disnantling. 

_J[otsst_ 1. When installing the diffuser, the nuts of the 
diffuser fastening bolts should be tightened 
ter turning then to an angle of 5 to 19'’ (fron 
the position iriiere the nuts contact the flange). 

2. When fitting the pipe delivering P., replace 
copper gasket 02551*2 (1 piece), ^ 

Check the diffuser for correct installation by the posi- 
tion of the notch provided on the nosxle casing i 

oomally, the notch should line up with the centre dot on 
the diffuser flange. 

In a properly jointed afterburner the wider collar of 
the adjustable jet noszle will fit into the wider groove of 
the half-rings, whereas the narrower collar will enter the 
respective groove of the joint. 

When installing the diffuser pipe lines, lock the outs 
of the joints with the aid of wire UiaH9T, having 0.8 mm 
in diaeetar. State Steadard POCT 5948-50 (hardened). 

After eoepletlag the operations pertaining to the 
replaeeaent pf the C9-2U15 afterburner spsric plug, check the 
operation of the engine, with the adjustabl^^ jet nozzle fasten- 
ed to the trolley-aounted fraoe (et any of the engine ratings). 

Acior to turning on the aftarbomer, check the pipe 
linen which have been subjected to dlsasntliog and reinstalla- 
tion for tightness, for idilch purposed 
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(a) deenergise the KH1-11S afterburner booster coil by 
deteehing the low-voltage plug connector | 

(b) start the engine, after which shift the engine cont- 
rol lever to the FUUi AU6II£NISD rating position and keep it 
therefor 0.5 to 1.0 adn.| 

(c) if no leakage shows (9, attach the plug connector 

to the booster coll and check the afterburner for proper oon- 
troUabill^, as is laid down in Section "Checking of Bngine 
00 Ground prior to Fllfd^t". 


I 



Beplacenent and AdiuatBwtnt of 
^ (to ha performed with the hydraulic control unit disnuuctled) 

The replaeeaent of the afterburner hydraulic cjllndar 
•hottld be carried out in the following aannerx 

1. Benove the i^fdraalic unit controlling the adjustable 
jet noszle, for which purposei 

(a) detach the hydraulic pipe lines fron the hydraulic 
control unit and disconnect the plug connector from the feed- 
back transaitterj 

(b) unlock and remove six pins securing links 5 (See 
llg.A5) to the adjustable jet nozzle caslngt 

(c) release struts 5 from the eyes and remove the hydran- 
Uc control unit (three hydraulic cylinders along with the 
cooling casings, flap ring 10, and lond-earzylng ring 4 with 
■lx lihks 5). 

2, Remove the casing of the cylinder tb be replaced. 

5. If possible, neosxire the projecting portion of the 

ejlinder rod in each of the two positlens (HAZUnm and FULL 
lOBUENIED) for which purpose t 

(a) connect the trolley-nounted hydraulic pumps t 

(b) connect the hoses, contained in the aircraft-carried 
tools set, to the hydraulic control unit and to the aircraft 
coanactiooBi 

(c) connect the ground power source to the aircraft aalns| 

(d) turn on the following swltchess AIBCRAFT-CmoUIlD STOBAfiB 
UITERT, AFTlSfiDRHER, IBOCESSING (in the K position). 


' -'t;’; .:j' ... 
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Set aorev H on the afterbaroar eoatrol unit la the 
BIOCEHn CDT-OOT poaltlont oa the awltch EUEBGENCT SB- 
aiQEusMr 09 ffojosmoi jkx bdzzui 

(a) aat the aaglaa eoatrol larar la the MAXIliUM ratios 
poaltloa aad la tha'FOIL ADGHEHlSBD ratios poeltloa. While 
proeaedlog la thla aaoaer, aaeaura the projeotlos portloa ol 
the hjdrauUo oylliMlar rod. 

Should It ba fouad i^poaalbla to taka the aboTe aeasure- 
aanta, aake ua* of the jsluas obtal^ rhile ssasurisg the 
roda of the aouad cyllodara (tahlos ^ke aeah Talue}. 

After eaxTTlns out the abora BaaBureaeota, dlaeoaoact 
pouw ■uFjplF Bonfe* the iiircraft aadoa. 

4. Balaaae preaaure froa tha hjdraulle aTatea. 

5. Salock and dataeh the pipe Haas from the cylinder to 
ba raplaead. . 

6. Ualoek' tha nut of the bolt holdlns khe hydraulic ey- 
llodar to load-«arx 7 lQg ring 4, aad hydraulic eyllodar faatan- 
1ns pill to flap ring 10. 

Extract the bolt and the pin. reaove the hydraulic 
cylinder. 

The inatallatlou of a new hydraulic cylinder ahould be 
carried out in tha order reTaraa to dianantUog. 

Adjuat the rod traral of the nawly^laatalled cylinder In 
the KAXimni and FULL AUGHEWIED ratlcg poeltlona ao that It 
agreaa with the reapactlwa waluea obtained on the replaced cy- 
Undar (in eaaa the .aaaaureaoata vara carried out), or with 
the rod trawal waluaa of tha aouj^ cylinders (proceed as In- 
atpuctad la Point 3 of this Section). 

Check tha hydraulic cylinder rode for eynchronoua travel . 
for which purpose shift the angina control lever several tlaes 
froa tha MAZUfUM rating atop to tha PULL AUGMENTED rating atop. 

Ho dlfferanca in the travel values la peralaalble. 

Tha alaallgnaant of the ring during the rod travel ahould 
not exceed 7 aa.at Interaediate augmented ratings and 1.5 aa 
at tha full aagaantad ratli«. 

Tka Xing la ohaekad for alsalignaent by using a 
to aaaoure the pro^etlng portions of ^ <gr- 
the dlffaranca batwaan tha rod proiae- 
Won valMsfof three hydraulic cylindars) will a£Feet 
tha-aynehronoua travel of the rods. 
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Should it be neoeBsary. parfora the adjuataent of the rod 
travel by manipulating acrewa 3t aprlngs 4. and the synchronis- 
ing valVes (Fig.46){ prior to carrying out the procedure, sla- 
cken nuts 6. The tightening of the screw of tha right-hand ayn- 
chronicing valve spring (See Fig. 50) will causa the rods to 
open the jet nozzle flaps at a higher rata. Tha tightening of 
the screw of the left-hand synchronizing valve spring will 
cause an accelerated closing of the jet nozzle by the oyllnder 
rods. 

Cheek- the tine period-^ithin-whieh- the- bydraolie cylinder 
rqdn shift from the UAXIUUU rating position to tha PUUi AUGHSH- 
TEO rating position and backwards, as is instructed in Section 
"Soutine Maintenance Performed Every 30^5 Boura of Engine 
(^ration". 

If tula time per-iwu duos not egfOe with the apeCifiad on*, 
carry out the adjustment of tha synchronizing valves (Plg.50) 
with the aid of flow restrictors I. II and III. 

An increase in the capacity of left-hand aynchronialng 
valve flow restrictor I will cause the roda to close the flaps 
within a shorter time period, and vice versa. 

An increase in the capacity of right-hand synchronizing 
valve flow restrictor II will cause the rods to open tha flaps 
within a longer time period, and vice varaa. 

Having completed the final adjustaent of the cylinder 
rods, install flow restrictor III with a capacity spaciflad 
in the chart attached, where and 0^ are tha oapaeltlas of 
the flow restrictors of the left-hand and right-hand aynohro- 
olziog valves respectively. 

lluving completed the above procedure, disconnect tha trol- 
ley-mounted hydraulic pumps froa the hydraulic syatea; diaeoi^ 
oect the ground power supply source froa the aircraft aalaa, 
turn off the EUEBGENCY ENGAGEMENT OF TfO-FOSITlON NOZZLE awlteh. 
and install the hydraulic control unit on the engine in tha 
reverse order of dismantling. 

After the installatiun of the hydraulic control unit, 
clieck to see whether the jet oczzle dlaaaters confora to tha 
values presented in the Se^ee Log. proceeding as followsi 

1. Connect the trolley-atountad hydraulic puaps to tha 
aircraft. 
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a. OoBMOt tb« sronad po«*r aoare* to the aircraft 

5* Bat tdia anelaa eontrol lavar la tha MiZlHDII rating po. 
altlAB BOd aaomira tha Jat aosala dloMtar (aaa that the 
ej - 70* dlalaiOB of tha ooatrol panel dial Uoaa op alth the 
aotah providad o& tha toali^). ^ , 

d* Shift tha angina ooatrol lavar to tha mniRill intiuaeL 
CBD rating atop and aaomira tha dlaaatar of tha ^ aoasla 
( in thla aaaa tha 7 a - 75* dirlaloa on tha ocotrol panel dial 
ahoold lino UP oith-tha aotsh on tfae~oaali«)» 

5* Shift «ha angina control ia*«r to t3» 7S£L AuuliBifEED 
rating atop and aMaanra the jot noaala dlanatar ( thla ehnmi^ 
aoaaa tha 112 - 113 ® dirlaion on tha control panel dial to Um 
tp aitli tha noteh provldad on tha eaaing* aharaoa the angina 
cwncol lamr aiuMud tigntip fit againat tha POIA etKiiaiw»gp 
ratiag atop). 

idjoat tha dat nosola dlooetara, If aaeaaaarj. 

ahoiild ba firot adloated 
act tM fOXiL'lOQMBHXD ratlagt aa the iat 

^aaatar at thla rating oUl eouaa a ohonga 
dot noula dlanatar ^tha immiiM idgI^Bd 

ratiag* 

She jat noasla dlanatar ohonld ha adjiiotad in tha folloiH 
^idjttot^t Sf^Jat^lfenda PiaMtar^at fliM.^AnBMtwi»nn 

1 • Idjoat tha jat noaila dlanatar aa foUovat 

(a) oat tha angina eontrol laaar in tha >li£b AOOMBRCED 
rating poaltion and turn on tha nBOKBOX na nefipnow* Qf wo-B)- 
BlSXiOl JB BSZEB aal^l 

(b) ralaaoa praaonra in the hydraulic oyntani 

(o) alaekan lockiag bolta 18 (lig.47) retaining Iqrdraulie 
c yl l nd a r ahaBlEat 

(d) torn tha Iqrdranlio nylladar rode to obtain the requlx^ 

ad Jat nontia dlanatar. 

Snralng tha hTdranllo ejllnder rod in tha clochniae dlrec!' 
tlen Cloaking forward) will easao tha jat noiala dl eBot~oT to 

Ineraaoa. and alca taroa. 
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One turn of the rod will change the Jet noisle dlanetar 
hf about 2 or 3 an* 

*® «wid oauaing aiaelignnent of the ring, turn 
tte ro^ of all the three hydraulic oylln&era 
throogh the aane ai«Ia. 

Hanag conpleted the adjuetaeat procedure* tighten vtp 
locking bolta 16 * 

2 * Ohaek the hydraulic oyllnder rods for proper projec- 
tion at the beglanlag of the PULL AlKSUhNIEBD rating aeetor* 
-proceeding an foUovat 

Bat tha engine control lever in a position in which th# 
107 - 109® division on the control panel dial lines up with 
the notch on the control panel casing. 

Bkan shifting the engine eontrol lever, watch the 
oovaaent of the tardr uH a « 7 lisdsr reds. 

With the engine eontrol lever In this position* the rods 
of the hydraulic cylinders should set against the aeohanloal 
stop. 

(a) In case the hydraulic cylinder rods set against the 
aeohanloal stop before the engine control lever reaches the 
specified position* turn screw 10 of the rheostat 

(figs 38 * h®) in the clockwise direction to adjust the hydrau- 
lic cylinder rods so that they set against the mechanical atpp 
as soon as the engine control lever attains t^ie required poal- 
tlon) 

(b) If the hydraulic oyllnder rods stop as soon as the 
eng ine contr ol lever reaches the required position* turn on 
^ aSBCBNCT ENGAGEiaUfr OP WO-POSITIOB JET HOZZIS switch* 
this should not result in changing the hydraulic cylinder rod 
projection value. 

If there is a change In the projection of the hydraulic 
cylinder rods* turn screw 1 g of the P -1 rheostat in the coun- 
ter-clockwise direction to adjust the rods so as to ensure 
a full projection of the rods at the given position of the ao- 
gine control lever. 
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ohvck to M« that tha rods do not move when the 
-eagiM eoatrol lever la shifted within the range 
of the FUZJt iUOUBlfEED rating sector* 


^^natnent^of Jet S^J?**?*5**- 


AUGliSNm |atlng_ 


1* Set the engine control lever in the UIDIinJH lUOUEmSD 
rating poaitloou 

2. Adjust the jet oosxle dlaaeter to the required value 
by turning screw i6Cfig*16)* turning the screw in the clock- 
wise direction will cauae the jet noesle diaseter to increase, 
and vice versa* 


WARlUliB i Vhen adjustii« the jet nossle diameter by aeans 
■ of screw 16, see that the axial displacement of 
• the acres should not exceed 2 am in either 
direction (as ooapared to screw project^n value 
fl reglatered in the Certificate of ^-31 
laaittei ' 


tranaaivter). 

If the jet nossle dlaaeter fails to be adjusted by turn- 
ing screw 16 within the specified range, the adjustment pro- 
cedure should be oari^led out as foUowat 

(a) set screw 16 in the initial positloni 

(b) turn screw 119 of the P-1 rheo8tat(?ig.16) to adjust 
the jet nossle dlaaeter to the required value. 

Turning screw M9 in the clockwise direction causes the 
jet nossle diameter to increase, and vice versa. 

WARMlHGi 1, Having adjusted the jet nossle diameter with 
the aiA of screw 119, do not fail to check 


and.to adjast the full projection of the 


faydrsttlie eyliader rods as is laid down in 

-w__i 


i-IMS#nt-8eetloa,-wlth-a-attbBequent -checks 
lag and adjustment of the jet nossle diameter 
a?^the lllIliDK AHQlBlfCED rating by means of 
screw 16; 

2. After cheeking and adjutingthe jet nossle 
diameter at the MZiminf AUGBS^ rating, 
cheek to see that the rods do not aovs when 
the en^ne control lever is sh ifte d within 
the range of the MINIMUH AUGHBRTED rating 


- ^ V' V. # ' ^ 4 
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_^Adj^tBMnt of^Jct^Hossle £ieaoter_at yilgOli 


Bating, 

. Bet the engine control lever in the HAXUOni rating po- 


the 


1 , 

•itlon. 

2. Turn nuts 11 of the hydraulic cylinders to obtain 
tequlred dlaaeter of the jet nossle (Pig.47)* 

Turning nut 11 in the clockwise direction will decrease 
the jet nossle dlaaeter, and vice versa. One cosplete turn ot 
the nut will change the jet nossle diameter by 2 or 3 
The adjustment procedure over, lock nuts 11. 

WAHNIMBt 1. To avoid niDBligaaeat of the jet nossle rliig. 


To avoin niDBxigaBoas ox vne aes oossxw n 
turn the nuts of all the three cylinders 
thrown the sans angle. 

ween adjusting the jet nossle diameter, 
use the fixture, oontained in tiie is20 sett 
the pressure of the air delivered to the fix- 
turs durisg the adjustasst procedure shou ld 
asount to 4 - 6 kg/sq.em. 

2. Changes in jet nossle diameter at the n a xi mn m 
rating do not affect the diameter of the jet 
nossle at the HINDIUM AOSMBHTSD and FULL ADD- 
UBHIBD ratings. 

The adjustment procedure over, disconnect the trolleys 
Bounted hydraulic pumps and the ground power supply source 
from the aircraft | set the switches MASTER SWITCH, AFTESBOBHEB 
and FROCESSUfa in the initial positioni set screw 1 on the 
afterburner control unit in the BI/XSEINS CUT-IH position and 
reaove the fixture for the measuring jet nossle diameter 
( BM37-575). 

Ko reference has been made in the present Instructions to 
^e replacement of other units and asseablies, the procedure 
being rather siiq;>le since it does not Involve engine dismantling* 


6. Units Replac ed after Dlsmantllog EngUie 
from Aircraft 

,Replaceneot,of Oil Pu^,Unit 
The oil pump unit should be replaced in the following 


1. Remove the AT3-1 high-pressure rotor tachometer genmra- 
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2. OotMh the oil lalot and outlet lines, 

to r enoye the pipe Unee interferios 
with the oil poap unit dlansatllns, ^ 

3. Selesse the piste looks and turn out four holts fasten- 
ins the oil poap unit. 

4. Bssots the oil pnap unit. 

3* Znstall a new oil pusp unit In the folloelag sequeoeei 

- UBS a depth Ksnee to sesaure the distsnoe between the 
face of the driwen gear hub and the face of the dlaaantled oU 
SUSP unit, ma aOOttfaoiT of O.i ani 

- renoTS the driven soar from the oil pujq> unit to be re- 
plaoedi 

- install the driwen gear on the new oil puap unit; 

- Bsnaure the dlatanoe between the oil poi^ unit face and 
the driwen iiear hub as la reooaaeEdsd 
ed dose net agree with the also of the disnantled unit, 
the reptlred also to an aeeurs«7 of 0.1 an bj replaolng eaUb- 
rated rings lo. 0243043 ( a net of 12 ringa differing in slse 
hp 0.1 an)| 

- look the nut fastening the driven gear (lock 02431 ^), 

further laatallatlon of the new oil puap unit ■bwtld be 

aoooapUahod In the order reweree to dlaaantllng. 

Be sure to fit in a new gaske. (Bo. 233144). 

Hawing installed the new oil puap unit, cheek the oil 
preasure at all ratings up to noraal (aa Indloated by the preo- 
■ora gange>| after running the engine for 1 or 2 aln. at the 
noraal rating, see Idiat no oil leakage shows up on the oil 
unit flange. If the oil pressure does not agree with the speci- 
fied Halts, perfora the necessary adjustaeota aa is laid down 
la Chapter Z. 

JePX^a^ 

The following procedure should be used for the repleceaent 
of the flaaa Ignltert 

1, Oalook and turn off the nuts securing the shielded 
»l»as| detaeh the fuel inlet pipes and the o^^en dellwery 
flpas froa the fleae Igniter. 
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2. Beleaee the plate loeke and turn out the flaae igniter 
securins bolts. 

PWor to inatalUng a new flane igniter, it ahould be da- 
proeeaaed with the aid of clean ganollne appliad by a brush, 
fha inatallatlon of the new flane igniter should be perforaed 
in the rowerse order of dismantling. 

1. Trent tho thread of the flnne igniter secur- 
ing bolts with pasts. 

2, Install the CJlll-4— 3 spark plujca int<» 

flans igniter with the helo of a toMu* ledi- 
plug°lhMad°^* *** iaaago to iho iqiark 

Rrtor to Inatalling the engine on the aircraft, oheek tha 
oaygen piping joints for leakage using the following proooduroi 

- treat tte joints of tho oxygen eystea piping subjected 
to dismantling with neutral soap solutiont 

- connect tho cylinder coatalolog oonmerclal nitrogen to 
^ onglno non-return oi^en waive t 

- deliver nitrogen Into the oxygen eystea pipits and oheek 
the joints for tl^tnoss. 

1 • ninrMen pressure ahould bo within 7 - 
9 hg/iq.oB. 

2. Bo bubbling of the soap solution la allowed. 

Hawing cheeked the oxygen piping joints, disconnect the 
nitrogen cylinder froa the non-return valve and install the 
engine In the aircraft. 

S®J?\?9eBP.«lJL2f«frpHS §>yEP«Et_01JL Sejiyspea. 

The replaceaent of the front support oil scavenge ie 
carried out In the following annnert 

1 . Reaove the nypT-l® control panel ,a8 recoaaeaded In 
roapective Section of the present Chapter* remove the low-pres- 
*ure tachoaeter generator. 

2. Detach the oil inlet and outlet pipe lines. 

3. Heaove the universal joint shaft of the HP-21* pa^ 
centrifugal governor drive as is instructed in Section •Tleplnce- 
nent of HP- 21 * Fuel Regulating Pump" below. 
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Back out the bolts seouriog tho hslf-vliigs of tbo 
piuqt quiok^soomset joint. 

5. Osroftaijr rosoTS tho jxuqtt support tho pusp when 
Tsnotlos It to stoid bonding the drlTo coupling shaft. 

Install the now ‘puap in the rererao order of dlsnantllogi 

JSs^t When Installing the new pu^p. fit In a now gasket. 

Hawing Installed the now pui^, start the ongina a^ cheek 
the pipe llnsa aubjeoted to diaaantUng for leakage. 

So£laeoMi« S^S^J^SSElnt^ 

(the puap la to bo rqplaood eoiq>leto with the BI-dB 
eontrol unit) 

To xsplaeo the fuel regulatiag piuq>, prooeed ae followai 

1. Detach the fuel and air llnest detach the plug eon» 

nsetors from the puap and fron the By-4B control unit. 

JMmtt (a) Zt la allowed to rsaukwe th« ni.fwk 
the pui^ disnartlliK. 

(b) Do not change the. position of So regnlatljw 
ea*?»*anl^l"^*** ****^** releaalng pressure 

2. Belease the locks o? the bolts securing the halfHclogs 
of the qulek-disoonneot joint. 

3. Back out the bolts while supporting the HF-22g punp. 

4. Beaowe the fuel regulating puq> from the engine. 

5* Install the new fuel regulating poq> in the reverse 
order of dlsnantUng. 

qulck^aconneot joint ring 
should be positioned Tortleally. ^ 

6. Bavlng noiinbed the fuel regulating puiqp, install the 
engine xa the aircraft. 

- IdjMtaent^of Aufiaanted Heting^after_^Beplaceaettt^ 
^of ^Puel HeguIatlng^EUag^ 

1. Install instrunents for aeasurlng the followiig <^h eraO“ 
teristicst 

*f.p.n.“ pressure In the pilot nanif old (pressure 
gauge 0 to 1O0 with division value of 0.5 kg/aq,ca.)| 

*f ,a.a.” pressure la the afterburner —114 
(pressure gauge froa 0 to 100 with dlvloion waloe of 

kg/sq.ea.)i 


(o) - air pressure In the pipe line dsliveri^ air to 

I the afterburner fuel control unit (pMaauro gauge fToa 0 to 
6 with division value of 0.02 kg/sq.cB.)| 

(d) P* - air pressure In the ]^pe line dellvo(rli« air to 
tbs barostatlc llalter of the HP..22t pui^ (pressure gauge 
firoB 0 to 6 with division value of 0.02 kg/aq.en.)| 

(e) n2 - speed of the high-pressure rotor QlCT*^ taeho- 
■iter Indicator) I 

* Ss* pressure aft of the tarblae( pressure gauge 
froa 0 to 6 with division value of 0.02 kg/auwon.). 

Oonnaet tester HI37-587 (contained in the alreraft-oar- 
rled 1i20 ast) to tha aaln plug esaaeotor. 

Sat aero dolajv on tha aftarburnar oontrol unit ( wl^ 
isgard to fual arl jat nossle). 

2. Start the engins and ohaek tha spaed saaooiated with 
operation ox cans Of and as Instructed In Chapter lU. 

5. Vhlle snoothly shifting the engins eontrol lover, 
the speed associated with operation of tho Unit switnhas 

BM-1 and BOO-2 (as Indleatsd by tha pUot of tho tester). 

4. With the engine running at the rettli^, naasnre 

characteristics P^, Pg, n^, and P^. 

3. Turn on the afterburner and ohaek the aftarburnar Ignl- 
tioa by the Indleatloan of the taatsr pilot i«n>. 

The afterburner ignition aystoa thonld qporeto within 7 
w. 12 sec. (operation of tho oleetronagnst snitehlig on tha 
HP-220 puap and of the aftorburnor valve Unit swltoh — 
off the specified tine period). 

If the- above tine period is loss thsn, or asoosds, tho 
penaisslblo Units, perfom the noetesazy adjuataant by ohooe* 
log proper flow restrictor 18 (Tig.26). Tho flow rostriotor of 
a saaller capacity will cause an Inoroass in ths tins period 
■Ithln which the afterburner valve opens to Its full ospaeity, 
cod vice versa. 

6. Vlth’ the engine running at the augneated ratliq;, ■easurt 

the following characteristics* rf.*.,.* P|» IJ, P^, 

° 2 * 
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ft* paruMtara of tho augaoated rating should be lower 
than tboso of tho — ratli«t 

(«) fuel prosauro In the pilot manifold . .by 0,5 - 

^ '••S lEK/aq.c«, 

(b) apeed Og by 0 - 0.7% 

(o) gaa taiveratore oft of the turbine . . by 5 to 15®C 
Itt ease the difference between the paraneters of the aug- 
eanted and eaxln. retlnga is leas than, or exceeds, th. ape- 
elfted Talttos, earxj cut the edOostnent of regulating needle 
(urked with one eollar nede with the electric etcher, or ‘ 
digit 2 and yellow strip on the houaing)* 

*ttraiag ^ needle in the oounter-Kslockwise direction 
nU increase the fuel pressure in the pilot end aftorburnor 
nenifolda, as weU as the gas teaQ)erature aft of the turbine, 
end speed 02* end alee versa. 

" '*'*^** * afterburner fuel 

75 lq5/sq.cn., the adjustaent 
. yy. aMgnsnted rating should be carried out 
pressure ^ the afterburner aani- 
fold n^t^ns to 65 - 70 hg/sq.ca. In this 

reSlaSS^fS-iSe^? position of the needle 
tljrant should be nceo^panled by 
a^edg^n pressure of fuel in the after- 

5**f5“^*T?id*bBsnt procedure pressure PS 

■DflIliLa. ttSAAAd Dt ^ ee t a. 7 


7. id^ the Ladle of the baroatatic limiter of the HP- 
»«pohP (with ape4d n, ^ amounting to 100%) to a pressure 
deteradnsd in necbrdnnee with tho following formula* 


•here I, is the coefficient of tho ratio between pressures 
, end at an altitude and on the ground* 


K. ^*^36 956.9 

I PJ altitude ^ altitude * 

ractoriatlcs of the harostat entered in tho Certificate ef 
^ consumption of <i«5650 Ut/hr)| I 

rft preaaure of the air 

c? — - - — j 

2. Shoiad'it”brLS:Ma^®.s^«;°S >«/®9.cm. 

•^J9S? SJfrja SS*S.iS2*SJr!L?2 


<>ue oarostatic limiter needii 
sure difference deteSned" 

The adduatment procedures over, remove the Instruments 
end close the respective connections. 

After the replacement of the HP-22# fael reaul.t<n* 
^rfor* a trial flight and register the n^ and Og r.p.^ 
rtthw accuracy of 0.5%, with the engine runni^ at the ^ 
!ir Ut flying Mach numlmr rang, of 

1.2A - 1.55 and H equal to 11,000 -13 000 m.). 

j*2£S8i 1. Having adjusted the regulatinn needl« 

over to the adluat*«n**^ P**® 

•**«*■•« Of ««in. op.r.tloo .t th. 

^TnT "■ • 1. 
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The replaceaeat of other units and asseabUes (after 
dismantling the enciae from the aircraft) is not delt elth 
in the present Instructions, the replaceaent procedures not 
involving anj particular difficultlea. 


Chapter Z 

ENGIME ADJnSTmttJj ji 

The following acljustaent procedures say be carried out 
in the course of engine operations 

1. Adjustront of Idling rating r.p.a. 

2, Adjustment of oil pressure. 

5. Adjustment of engine acceleration. 

Adjustment of eogine starting. 

>. Adjustment of maximum r.p.a. 

6. Adjustment of the HP- 2 i^ pump hydraulic decelarator 
limit switch and of the By-4B control unit limit switehss. 

7. Adjustment of engine controls. 

8. Adjustment of afterburner control unit time delsys. 

9. Adjustment of high-pressure rotor Mvinii r.p,m. 

The engine delivered to the Customer should have all its 
adjustaent elements locked and sealed. 

adjustment, make sure 


■ cpletiog th. ..eiM .ijMtKot M .ipcwft. 

ani ...1 th. r.3p.ctlY.a<JJusto.n6.1«Mts, In. Urt of 
mats subject to lockiog ssd os.ltos Is ppsssatsd la Uw 
Appendix. 

iARKIMG: 1. »hen operating the engine, it is sUomd to 
Stei2JaS?“^“ " *"• ^oumsgsajssp. 
-adjustaent screw of the puap , 




I* >^e i'e. 


•, ' * 
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8Pj»d U«it#r (iL,), 

“ (SlSi^JJ^'* r:|.«. adduBtmeat sore* 

" S!!!!i!!l®“^ y ^c^«i8 8p*ed 0top (iu)f 

^?«r" 4.c.l«.tor floi r^. 

” 12 *®?SfL“” Uni- 

g8stxlotora (HF-21A )■ 

* •*«!' or »-21 ♦ w 

. ro^rrctor, 

~ unit Unit Bwit- 

“ SmS Jugulating OBBdlBt 

- HP-.22* jp^ baroBtatlc Unltar naodlei 

- serevsib and 1 a of *».• rhe^^ * 

nay bi?cliSid^2ni?w^5?*’ •diiU8tiint“il8nentB 
■•y 5* 8888g8U only by ths rB 1 >rBB*n 1 :* 1 ; 1 «» 

MW aaoaraetuEiag plinth 

5? PoflectBd in tha 
^uvtlflcatBB* XlI ' adiuBtownt Tmrfnrwwii nn 

*• «*s?^ 12- 

1*-A4J>lfltBBat of IdllH> B.P.M. 

Tha idling rating r.p.n. Bhould b« chacked and adjusted 
•ftar^BMing up tha angina for 1 or 2 In. at 68% r.p... 

Bafora tha adjuatnant proeadwa the notch on the flag 
^ tha HP-21 tpamp control lerar should ba located between 
the notehaa prowld^l on tha idling rating sector and on tha 
W dia. Shift tha angina control lever in both directions 
^thin tha-ranga Mrkad off by the idling rating sector not- 

^ on tha dial of tha HP-21* punp. to check the idling ra- 
ting aactor for proper aatting. If tha idUng rating r.p a 

’****" '-J*-*- “«ociIt- 

by aora than 1.5%, further uae of the 
^al ragulating p«^ on tha aircraft should ba discus- 
aad with tha reprasantatlva of tha Manufacturing plant. 

Should it ba necassaxy, carry out tha adjustaantof tha 
idling rating r.p. a. in tha following aannar (Fig, 24 ^) t 
1. Qalock idling rating sUda valve acrav 11. 
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- . Varii scroiv 11 co that to cause the idling rating 
r,i>.-. to reach the value referred to in Chapter I. 

1. Jith screw 11 turuod in tho clockwise dirac- 
.lon, the idlln-; ratir.f; r.p. a, will decrease, 
oa; Vico versa. One turn of the screw will 
CiJi'i'io the idling rating r.p.a, by 2%, 

2, -lie luliri* rating r.p.n, should be adjusted in 
nccora--' ce -.vith the chart j.re;:cr.tod in Fir,! 

belrv: duly t;i!:on iiito conoiderationj. 
with the find rCP-CT-ISOOOBl’ units 

under load. 

3. Lock screw 11, 

The above adjustMiii- ’u-ocei.u'c -hculd be conducjod ualur 
the following tools nnJ n/irtt? 

1. Side cuttin,; -rlierr. Cjl-20/*, 

2. Pliers C31-22G, 

3. Safety wire (brass ), 

Lockin'* ring. ^ 

istnofit af Oil Tres lure 


iho aijustment of the oJl pr.s.ur-.- should be performed 
in case thv oil piu-p unit is replaces or in case the oil preo- 
ture drops belo.v tuc specified level. 

If th. oil -.reosure drops by irorc than 0.5 kg/so,cQ. 
below the norais iiblo level, further use of tho on- 
Sine saould be discussed v/ith the reorcsentative 
of the u-anufacturine plant. 

The follov/ini procedure should be used, when adjusting 
the oil pressuret 

1, Unlock tho shank a--id the union nut of the reducing 
valve, 

^ 2, Turn off the shank union nut by 1 to 1.5 turns, tiniij u g 

care to prevent the reducing valve shank fros turning. 

3. Adjust oil pressure to the required •value by turnii^ 
the shank. 

Motes: 1. Tuning the shank in the clockwise direction 
will cause oil pressure to increase, and vice 
versa. One complete turn of the r.hnnir will 
change the oil pressure by'1 l^/sq.ca. 

2, To provide ease of access to the oil punp unit ' 
reducing valve, it •'.s allowed to deta^the 
fu^ valTO^^°^ electromagnetic starting 

4, Ti/jhten up the union nut, taking care not to allow 
turning of the shank; lock the nut ana tlie redueix^ valve 
shank. 




• ferflr ' 
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Phe above adjustment procedure requires the use oi‘ tbe 
followioc tools and parts t 

1 . Side cutting; pliers C 31 - 204 , 

a. Pliers C31-226. 

3. .French EH 37-08 

4. breach BK37-I3 

5. Safety wire, 

3. Adjustme nt of EpKine Accelerating 

A complete adjustment of the engine acceleration is done 
at the Uanufacturing plant. However, an additional ad j<ia*;;;unt 
of the engine acceleration is allowed during engine oiieration 
on the aircraft in case the rate of tije engine acdcleration 
fails to agree with the specified values presented in 
Chapter 1, 

The time of the engine acceleration from the idlini; 
rating r.p.u, and from the automatic fuel supply oinimun r.p.u. 
to a, =100,i is regulated by adjusting the presr.urc increase 
lioiter .no t>.e iiydrnullc decelerator by choosia'; p-oncr fio 
restrictors. An increase in the capacity of the flow restric- 
tors will cause a decrease in the acceleration tine, and vice 
versa. 

The time of the engine acceleration froa the idling rat- 
ing r.p.m, to zi^slOO^ is affected mainly by the adjustment of 
the pressure increase limiter, whereas the time of the engine 
acceleration from n^=85% (automatic fnol sup >ly minimum r.p.m.) 
to n^=1005J is affected by the adjustment of the hydraulic dece- 
lerator. 

— accelerating ability is check- 
It depocessing or replacement 

of the HP^ V fuel regulating pump, smoothly 
a^elerate the engine B or ^6 times to - 

adjustment pr^edurej 
tw pressure increase limi- 

ter and the hydraulic decelorator* 

The engine acceleration is adjusted with the aid of the 
following elements (Pig. 24): 

(a) pressure Increase limiter Ist branch flow restrictor 
27, which affects mainly the first stage of the engine accele- 
ration (from Pf kg/sq.CB. to 27^1 kg/sq.cm., 1st 

branch) t 
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(b) pressure laertass liaiter 2ad braaeh flow restric- 
tor 26, idiieh salaly affeots the scoood stags of the aaglas 
•edelsratlba (from kg/sq.em« to 40^ kg/aq.em., 

2Dd braaeh)| 

(e) feed-back flow restrictor 1$ (lacoxporatsd la the 
regulator), which affects aaloly ths third stags of snglns 
aeoaleratloa (from Itg/sq.en. to 1009I r.p.m. )| 

(d) hydraulic decelorator flow restrictor 25 which iaflu- 
•oces the rate of engine acoelcrmtloa froa a,|^59( to a^BlO0%. 

Is case the sogias pareastsrs fail to agroe with the aps- 
eifled values, carry out the id'just'msat^ as follows t 

1. Coouect the pressure gauge (BO - 100 kg/sq.oa.) to the 
ttoioa on the pilot manifold. 

2. iiesuure ths fusl pr-osaurw ia the pilot manizold with 
the engine running at the Idling rating. 

The fuel pressure in the pilot manifold should amount to 
21-1 kg/sq.CB. 

3. Check the time period within which ths pressure in ths 
pilot manifold (with regard to the pressure lacrease limiter 

let branch) increases from kg/sq.cm. to 26 kg/sq.cm. 1 

this time period should be cqiud to 3*6 see. 

Notes: 1. Wisn proeesding as Is-lald- dowa in Point 3. 

shift the eogloe control lever froa a position 
below the Idling rating sector to s position 
where ■ 1® - 15 kg/sq. cm. (Pig.VI). 

2. The capacity of the pressure inerease llaltsr 
1st branch flow restrictor should not be less 

/than 40 ott.ca /bin. 

nia-eapaetl!y-raage-ef^i;he flow restric- ^ 

tors used on the alrereft amounts to 40 - 
- 100 ea.ea/aia. 

3. The Initial prasmurs rise in the pilot fuel 
manifold should not exceed 2.5 kg/aq.ea. 

4. The time of pressure inerease should be cheek- 
ed. in the following aanaeri 

- reduce pressure ia ths pilot fuel aaaifold 
to 16 - 19 kg/aq.ea, by slowly aovlog the en- 
gine control lever toinrda the GUT^wI stopi 

- smooch^ shift' the engine control lever to 
the IIAXUWII ratiog peaitlon, and deteraine the 
time of.pCMSuraLjjacreass-ifltli. regard to the 
first braach of the pressure increeae limiter. 

3. In case the asxlaua peraicsible time period la 
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required for the engine aceeleratioa. and the 
capacity of the first branch flow reatrictor 
wunta to 40 cu.ca/aia., the tloe of pressure 
increase (with regard to the Ist branch) nay be 
reduced to 3,0 sec. 

4, Gheok the tine of the engine aceeleratioa from the 
idling rating to 100^ r.p.n. which should agree with the data 
presented in the Chart (Fig.H), The readings should be taken 
at iu>99». 

iiSSW* “ acceleration falls to agree 

with the specified data, while the tlae of tS 

keeps- within the -specified range^ it Is necessary 
i?* ®J“Sine aceele:. 

'i“5 S proper flow restrictors 

for the 2nd branch of the pressure increase llai- 
ser and for the feed-back systes. 

5* Gheok the tine of the pressure increase in the pilot 
fuel sanifold, with regard to the 2ad branch of the pr*5!?ure 
increase Halter, froa kg/sq.ca. to = 

40 kg/sq.cn. which should amount to not less than 6,0 sec. 

t 1. Tto ohange-OTsr froa the let pressure increase 
l^ter toanoh to the 2nd branch takes place 
»t kg/sq.ca. 

dsteraine the change-over pressure, in- 
stall a now restrlotor in the 2nd branch with 
a oapae^ aMonting to 280 - 300 cu,ca/nin. 

-Bs^Rlng dsterained to the change-over pres- 
sure, reinstall the old flow restrictor. 

espaeity range of the 2nd branch flow 
Mstrlotor should be within 70-250 cu.ca/ain. 
If the to^ tlae of en^ns acceleration foils 
to ansa with the specified data while the time 
of the engine aeeelsratlon with regard to the 
Ist an d 2nd branches of the pressure Increase 
lialtsr~keeps within the spe^ied range , it 
is Mcessazy to perform the adjustment of the 
CMins acoeleratlon by replacing the feed-back 
flow restrictor. 

2, Iten aAi^ing the time of the engine accelera- 
tlon reg^ to the pressure increase lini- 
^ hjdraulic deeelerator with a flow 
mtnetor hawing a capacl^ of 280 - 
300 ou*cv/adQ» iio cut the hTdrauUc deeelerator 
out of cparatlon. 

adJwtnont procedure completed, rein- 
staU the old flow restrictor. 

, ^Wia capacity range of the hydraulic dece- 
lerator flow restrictors should be within 
50-90 eu.es/Bln. 
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6. Check the time of the engine acceleration froa 

0)1 r.p.B. to '00% r.p.a. 1 take also the time readings as soon 
S the engine picks up 99% r.p.a. 

The time period should be within 8 to 11 eec. In case the 
^tual tlae period fails to agree with the specified data, 

^just the engine acceleration by choosing a proper flow ree- 
Tietor for the hydfaiaic deeelerator. 

WARIfIHG i 1. The eapacltr range for the feed-back flow re- 
etrlotors snodld be within I50 - 3OO cu.ca/aln. 
2. 9hen substituting the feedback flow restric- 
tor by a f low rastrletor of a smallar capaci- 
ty, check the si^aua angina r.p.a. In accor- 
dance with the recoanendationa presented in 
Point 4 of Section "Adjustment of Engine Ha- 
xlmum R.p.n." below. 

7. Having conpleted the adjustment procedure, check the 
‘**ine sccelerntion* 

(a) from the idling rating r.p.n. to the nazisua rating 
r.p.B,i 

(b) froa a|s83% to the maTimus rating r.p.a. 

The engine acceleration should be checked by quickly (wi- 
tin 1.5 to 2.0 sec.) moving the engine control lever to the 
siiuired position. 

The time of the engine acceleration should agree with tbs 
slues presented in Chepter I. 

WARHIi'ICr i After the replacement of the flow reetrietors 

in the course of the acceleration adjustment pro- 
cadure, flush the HP-21 • fuel regulating puq> os 
Is laid down in Section "fluehing of Pipe Idnee" 
(Chapter VII}. 

Having cheeked the engine acceleration, check the mccele- 
Mion time mazgln in the following manners 

- bring the engine speed to maxi mum and keep the engine 
nnning at this rating for 1 or 2 ain.t 

- reduce the engine speed to the idling rating r.p.a. and 
•tn the exwiae at this speed for 1 ain.t accelerate the engine 
^ 85% r.p.a. and check the time of the englna accalaration 

•0 the mnxlinua rating. 

In this cose the time period should not differ from that 
easured as indicated in Point 7 (b) by more than 2 sec. 

In case the difference is 'greater, consult the xepresenta- 
^ve of the Manufactxiring plant as to further use of the EP-21 # 
Sel regulating puap. 
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periods may 

tl ZiihL l^:* 0^“ acceleratfJn 

is withla the specified range (Chapter 1}, 

The acceleration adjustment procedure completed, detach 
the pressure gauge for measuring fuel pressure in the pilot 
manifold; fit in the service closure. 

— »cc®l«ration is accompanied 

fSS'SjJ.ij'n*?! ??»Perature 


?** by auMi^" shifrthe''^! 
s CUT-OUT position. 


»._Ad.1U8taen t of Engine Startlnp 

The adjustment of the engine starting is carried out in 
case the starting procedure does not conform to the require- 
ments referred to in Chapter I of the present Instructions. 

The adjustment procedure is carried out with the engine 
started from the ground power supply source. 

Starting adjustment elements are as follows: 

1. Starting fuel control unit spring screw 3(Pig.24), af- 
fecting the 1st sta.«;e of the starting procedure (up to n.=ie - 
21 %). 2 

With the screw turned out. the time of the engine accele- 
ration within the 1st stage Increases (resulting in a decrease 
of the gas temperature aft of the turbine), and vice versa. 

2. The jet for the air release from the membrane chamber 
of the starting fuel control unit (Pic.23) which affects the 
2nd stage of the starting procedure (at UgsIS - 21% and above). 

A jet of an increased diameter will cause the time of the 
engine acceleration within the 2nd stage to increase (result- 
ing in a decrease of the gas temperature aft of the turbine), 
and vice versa. 

The engine starting is adjusted in the following sequence* 
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glne control lever to the Oux-our position, 
after which locate and correct the trouble. 

^ Por c^rying out the above adjustment procedure, the fol- 
.e — ag tools azid par-ta are required: 

1. Pliers C31-226. 

2. Side cutting pliers 031-20*^. 

3. Screw-driver, 

A, Safety wire, 

5. Rod. 

6, Wrench EH37-10, 


1. Check pseaaure of the atarting fuel. The etartlM fuel 
pressure should be 2^0.2 kg/eq.cm,(»lth the aterting fuel teak 
aot preasurised nod with voltage aaouatii^; to 25e2 ¥), 

If the pressttre value obtained doea not agree with the 
>pecified preasure range, cany oat the neeeeeaxy adjuataent 
H 7 aanipulating the screw of the atartlng fuel pu^p reducing 
valve. With the screw turned in, preeeure inereasea, and vice 


2. Check the position of the flag of the BX^g fuel re- 
gulating pu--. (-P the pa« dial) wfean --ttisg the eaginw con- 
trol lever in the IDLIKJ rating position. Tha puq> flag 

b* located between the notehee aarkiag off the Idling rating 
sector. Adjust the aircraft link, if necessary, 

3. Pit in a pressure gauge (0-80 kg/sq.cm.) to neaanre 
pressure in the pilot fuel manifold. 

Start the engine and warm it up at 88 - 90% r.p.n, for 
1 or 2 Bin, 

5. Check the idling rating r,p.;i, on the wamed-^qt engioa. 

The idling rating r.p.n. should be within the raogo speci- 
fied in Chapter Z. 

If neceasary. adjust the idling rating r.p.a. as is laid 
down in Section "Idjuatment of Idling Sating R.P.M." of this 
Chapter, 

6. Check the fuel pressure in the pilot nanifold, with 
the engine running at tha ldlii« rating. 

The fuel pressure in the pilot aanifold should ba aqual 
to 2lil kg/sq.ca, ^ 


PresBura in the pilot 

aa^old^should be perfori^wlth the eld of 


screw P.E, 

7. Start the engine autoaatlcally 2 or 3 tinea. 

JSlSS. Ilh.D .tjptijg th. ,^a,, tt, 

or chapter III, 

8. Determine the range between the "cold" aol "hot" stal- 
ilag limits while turning the starting fuel, control unit sorev 
oot or ins this range should be equal to not leas then 1.5 tuma 


I 
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1. tMBoh Ei57-509* 

2* m»s a>1.426. 

3.‘^81d« ettttli^ pUtra 0>1.2(H, 

4t Bafttj wir*. 

AdJ Ha^Wffllf 91 Jtrteftmio l)»QelT*to r Umlt Swlteh 

urt-Qg igr-4B oontgai PMt 

1. *h« BptBd Msoolattd with opvrfttlon of tho Halt 
Bvltoh of th* • pittip lipdvuille doeolorator should bo 
ohoektd with tho old of ttstsr » *?«5S7 (sot 1 :20) with tho 
oodlBs eoatrol lottr swotUy shiftsd trlthla the range of 90 % 
to the ■STiws r.p,B« 

Tho pilot leap of tester EH 37-587 should, light up u 
BOOB ms ICM-Pk^ssure rotor Bpoed a.^ reaohea 982i$. 

If the aetttal rotor speed differs froa the anocifled 
▼Blue, perfora tho folloolog adjuatasoti 

- remove tho cap froa hydraulic decelerator switch adjust- 
aest screw 1 (ng.24)| 

- release the looklag out, taking core to hold the adjuat- 
aent screw of tho hydraulle dooolerator switch against turnlngt 

- aanlpulato adjnataent aortw 1 to obtain tho required 
speed of operation of the Halt switclu 

With the screw turned in* the speed increases, and vice 
versat 

Mote* One ^n of the screw will change the operating 
speed of tho Halt swlteh hy about 3.6?^* 

- tighten tho lockiiig nut labile hplding the ad;)astaent 
screw froa tarnli«, and laatall the cap. 

2. The operating speed of the caas of tho control 

unit should be chocked and adjusted aa la laid down in Section 
'^eplaesaent of £7-45 Control Unit* of Chapter IZ. 


The adjuataont of thp engine controls is carried out after 
the replaeeaent of tho BP-21 f fuel regulating puap or IiypT-l* 
control panel. 

The od justaont of the engine controls is perforaed at 
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the expense oft 

(a) changing the length of link 7 (flg«40)| 

WAiynilGtt When changing the length of link ?• it is not 

allowed to expose the row of holes adjacent 
to the shaoklo. 

(b) changing the* position of the link shackle in the 
groove of HP-21 # puap lever 2. 


Hotes t 1. When adj 


I the length of link 7 


ijustlag 1 , 

and the position of the shackle la the lever 
groove, set the levers of tho control puel 
ill) and of the BP-21# fuel regulating pov 
la the 0tlT«41IIT poaitloa. 

2 . The i|atiia,. diwwo from the ceatre of bolt 
3 (holding link 7 to the lovor of the BP^ # 
puiwto the centre of the puap shaft ahoold 

Shea adjusting the saglna eontrola, enaurs tha foUowiag 
azrangeaent of the levers of tho control panel end of the 
wbl^a fu-i pus: 

(e) with flag 4 of tho puagp set agalaat the .CCT-CDT atop, 
the aero of the control panel dial should Una up with the 
notch provided on the control panel onalngt 

(b) with figures 6? - 68 on the control psnsl dial sot 
against the notch on tho control panel easing, the notch on 
tha piuq> flag should be loonted against the 6th notch on tho 
puap dlalt 

(o) with figures 72 - 73 on the control panel dial eat 
against the notch on the control panel oeslag, the notch on 
the puap flag should be located beyond the 7th notch on the 
puap dlali 

(d) with flag 13 of the control panel set against the 
FULL AUQHENTBO rntiog atop, the notch on the puap flag ahoold 
be located beyond the 7th notch on tha puap dial. 

The adjustaent procedure ooq>loted, check the foUowl^ 
points! 

1« Control panel Halt switches for proper operation (ae- 
kiog use of taster EH 37-587, with the engine at atandatlll). 

Hake sure that! 

(a) litting-up of figures 67 - 68 on the control panel 
dial with the notch on the control panel casing cause 

operation of oaa HI; 
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Tzto°; 

U.1 p«»i 

.P«.tl.. cf cm C °“ '•“«• 

1. i.« T'r .0 

. -s “•; r r« .— “.r "r,>rs = 

„*° *» ‘“‘PPOfl 10 s.etl.„ 
ujuatnat of H^drsalu OyliMor- (Choptor H). 


8. ,,f T 1 I .0 noUvo in ^ , 

Coatrol Unit 

». »lJ«.tMOt of tlo. doloy. 1„ out i„ CO. ih. 

.«T to nnhi’o,*tt r’"'”'* ““ 

tHl,. ••* * f‘ “f «“ .ftorbaroor control unit 

ioti* zrT,rr:rZ'^[it zt“ *“ 

time delay valu* w<+»« j ' necessary to increase the 

the time delay valuS wiJh^ig^'i; 
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9. A«i.luutinont i)f H lith.J*roaoure Botor Uaximua R.P.y, 


The -fidjuatnent lo carried out in ease the »i>trinitf r^poMa 
jlBg) value during flight falls to agree with the value speci- 


fied la Chapter I (103,5 - 0.^). 
j The adjuutaent procedure lo carried out as follows! 

1, Unlock and turn the cap off ocrew B incorporated in 
the HP-22 ♦ fuel regulating pump (Pig •26), 

2, Uonipulato screw 0 to adjust the naxioum r.p.a. value 
IS recomiuendod in Chapter 1, The tightening of the ocrew will 
cause the ourimum r.p.m. value to IncreaMe, and vice versa. 

One turn of the acrow will change the operating opeud of the 

I. Unitor by I.TJt, 

3, The iidjuatmont procoduru over, lock screw 8, install 

vhe Cup ttfiii lock it. 


Koto: UiixlnujB speed n. is deternined by a drop in speed 
Oh t with the flight Uach numbex* increasing! in 


case speed np nhould be constant. This r.p.m. 
value corrosponda to the actual moxlnun r.p.m, 
value. 




♦ I ♦ 


# # # #1 #se<!ret- 
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4, Perform thu trial flight for chocking maxiaua speed Og, 
WAItNlNG: Once every 10^2 hours of engine operation^ chock 
the hlgh-preoBuro rotor r.p.m. (np) by flying 
the aircraft at maxinum Uach numbhr. The above 
check may be omitted, in case the nnyimnw^ r.p.m. 
value has been refwrted to be normal with tho 
aircraft flying at Uuch numbers below maximum. 
Should It bu I'ound that the maximum r.p.m. value fails 
to agree with the speciflod value of IO3.5 - 0,5%, perform the 
adjustment procedure ua la instructed in the present Section. 
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Chapter XI 
^ROBABLt; ‘JROUHTja at to METHQI3S nv 
COHRECTION 


Causa of ti^oubla 




Inaufficient voltage acrose: atarttr 
tamlaals 



Method of correction 


boo./^r'' '’*®'*** PWPT ehai*., 

W-Chapse or r«pl.c. th. battorloe. it nacaa- 

Moasure tanpoMturo of elactrolyta. Tha ta* 
perature should be equal to 25 - 5°C. Heat the 
storage battery, if necessary 

Chech "storage batteiyWo-etarter" circuit 
for current leakage 

Check "storage battery-to-etarter" circuit 


Method of correction 

for proper coniactsi check reslei'anee of tke 
cult, which shoxild anount' to not nope than 
0.003 oha 

If the aboTe checks fail to detect the 
trouble, replace the starter-generator 


(a) Starting fuel fails 1;o bii suppUed 

into eogioe 


- tank for i»resence of gasoline | replenish the 
tank I if necessary 

- pipe lines for leakage of gasoline. If 
leakage is detected, tighten up nuts, replace 
gasket or pipes 

Plush the gaaoUne line, as la laid down in 
Chapter VII of the present Inatructlons 

Cheek eleotroaegnetie etertlng fuel reive for 
proper operation, for which puxpoaei 

- detach the plug eonneetor of the eleotrosag- 
netie starting fuel valve 

- supply voltage to terainala 1 and 2 of the 
starting valve from D.O. power sources rated at 
27 V 
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Cause of trouble 


(b} Starting fuel pressioro is too low 
(pressure is leas than 1.8 ki;/8q.cm.>, with 
ohe tank not pressurized), or too h:Lgh 
(pressure exceeds 2 kg/sq.cm,,, with the 
tank not pressurised) 

X^eaaure should be checked after cut* 
ting in tuobler switch STARTING IN AIR 


(c) Icnitlon systea is dai'octive 


Method of correction 


- close and open terminals, to make sure (by 
clicks produced) that the valvb operates normally. 
Replace the valve, if necessary 

Check voltage across the plug connector of 
the electromagnetic starting fuel valve. The vol- 
tage should amount to not less than 22 V ( at the 
beginning of the starting cycl^ 

Measure pressure of the starting fuel. Start- 
ing fuel pressure should amount to 2^0,2 kg/sq.cm,, 
v/ith starting fuel tank not pressurised 

If necessary, carry out readjustment, as in- 
structed in Section "Adjustment of Engine Starting" 
(Chapter X) 

Measure voltage across the plug connector of 
HHP— 10— 9M starting fuel pump (in case startixig 
fuel pressure is too low). At the beginning of the 
atartliig cycle voltage should amount to not less 
than 18 V 

Check storage batteries for proper charge. 
Boost-charge the batteries, if necessary 


Cause of trouble 


(d) Main fuel fails to bo iiupplidd 
into engine. 


Method of correction 


Check ignition system wires and connections 
for proper condition- 

Measure voltage across booster coil lov-voltege 
plug connector. Voltage ahould be equal to not leas 
than 12 V 

Should it be found necessary, replace the boos- 
ter colls and chack tha low-^ltaga oirouit 

Check position of tha aircraft fuel systea 
cut-off valve 

Flush main fual ayatam as la instruetad In 
Section 'Vlushiog of Pipe Idnea" (Chapter VIZ)* 

Make sure the aircraft booster pun^ opefatee npr- 
mally by eheekiag fuel pressure upstream of EF-21f 
fuel regulating puip. If the defect persists, pre- 
osed ss foUowst 

- connsct a boss to tha onion for asasuring 
pressure in the pilot asnifold 

- orsnk the englae after aettlii^ ths snglas 
control Isver in ths WAK ratli« position. 

Vttsl should run froa ths hoss 16 to 18 seo« 
after button 8TARII1Q is pressed. 
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J., 


Cauaa of trottble 


Uethod of correetioQ 


If no fuel issues from the iiose, it is necea- 
ssry to check fuel deliTexy of fuel regulat- 

ing puBp, for which purpose turn the screw of the 
starting fuel control unit spring all the way in 
and crank the angina again, with the engine control 
lever set to the IDUm rating i>osition or further 
forward 

If fuel fails to show up in the hose, replace 
HP-21 ^ fuel regulating pusp 


(a) Start er-genorat or fails to spin 
engine properly 

(b) Engine conti'ols are out c»f ad;}u8t- 
aenti flag of HP-21 0 pujq) lever stops below 
idling rating sector when engine control 
lever is set in I0LI^G rating position 

(c) Insufficient main fuel supply at 
starting 

(d) Electromagnetic valve controlling 
additional fuel supply at starting is 
defective 


I^eeed as is laid down in Section 1 of this 
Chapter 

Adjust aircraft engine control system so that, 
with engine control lever in IDLH« rating position 
flag of HP-21 ♦ pump lever is located between the 
notches made on the idling rating sector 

Perform adjustment of the starting procedure 
ae is instructed in Section "Adjustment of Engine 
Starting* (Chapter X) 

Check electromagnetic valve as rsconmsnded in 
Section 2 (Point "a") of the present Chapteri Bepla— 
ce the valve if necessary 


Method of correction 





(a) Flag of HP-2'1 9 {lump lever stops 
above the idlixig rating sector when engine 
control lever is set in IDliIHG rating poai 
tion 

(b) Too much fuel iis delivered into 
engine at starting 

(c) Air blow-off valves fail to open 


(a) Tachometer indicator Is defective or 
its cslibrstion is dliiturbsd 

(b) Engine contn^ls are out ol' adjust- 

ments with engine contTol lever set in ID- 
LUIC rating position, flig of pump 

lever is locstsd sbov«» or bslow ld]dng rat- 
ing sector 


Adjust aircraft engine control system so 
that, with engine control lever in ISUMC rat- 
ing position, flag of HP-21 ^ pump lever ie loca- 
ted between the notches provided on the Idling 
rating sector 

Perform adjustment of the starting proesdurs 
as is laid down in Ssotion "Adjustment of Engine 
Startixig" (Chapter Z) 

Cheek valves for proper operation end correct 
the defect 
or '■ 


fieeslibrste or replaoe the tachometer indi- 
cator 

Adjust engine oontrols in complisnes with 
Section 3 (^lot "b") of the present Chapter 
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Cause of trouble 


Method of correetloa 


(o) ?uel dellwirj is too high or too loi 
St Idllog rstlng 

(d) SlectroBagoetic tsIto caatrolllog 
additional fuel supply at starting on ground 
is out of order 

(e) SleetroBsgiaetie ralve oontrolling 
additional fuel supplj at starting on ground 
fails to bs deenergjLsed 


Ad;}ust idling rating r.p.a. as is instructed 
in Section **idjustaent of Idllog Rating R«P«M* 
(Chapter X) 

Check electroBsgnetle Talva as instructed in 
Section 2 (Point "a”) of the present Chapter 

Replace the valve, if neceasarj 

Detach plug co^ector of elsctroaagnetie tbIvs 
and check Idllog rating r.p.a. 

If Idling rating r.p.a. value agrees with the 
value presented in Chapter I, it is necsssarj to 
check the operating speed of caa B^as is instruct- 
ed in Chapter IZ. 

If adjustaent of Idling rating r.p.a. is found 
to be impossible, replace HP-51 ♦ fuel regulating 




(a) Flag of HP-21 ® pump lever is below Check engine control levers (in aircraft cock^ 
notch 6 when engine control lever is set in pit) and flags (on levers of &P-21 9 puap and IIIPT- 
UAXItfUH rating position 1 ^ control panel) for correct position 

Should it be found necessary, adjust aircraft 
link or engine controls 


Cause of trouble 


(b) Tachometer indicator is defective or 
its calibration is disturbed 

(c) Mazinua r.p.a. is insufficient or is 
out of adjostaent 

(d) Insufficient fuel supply into engine 


(e) Elgh-pres6Ui>e rotor overs];>aed go- 
vernor is out of adjujitaent 


(f ) Exceptional iitaospheric cc»nditions 
(outside air teaperature exceeding 60^0 and 
Bp below 7^ SSI of aerouxy) may cai»e operat- 
ion of high-pressure :rotor overspeed governor 


Method of correction 


Recalibrate or replace the tachometer indi- 
cator 

Adjust maxlmua r.p.a. (n^) as is laid down 
in Section "Adjustment of R.P.M." (Chap- 

ter X) 

Check fuel booster pump. for proper 

operation (by fuel pressure upstream of HP-210 
‘fuel regulating pump) 

Plug the pipe delivering fuel ^rom BP-21 0 
pump to 02 overspeed governor of HF520ptup, and 
cheek asrlmua r.p.a. 

Adjust the operating speed of high-pressure 
rotor overspeed governor as is instrueted in Chap- 
ter I 

To check a a ri a MB r.p.a., it la necessary to 
detach plug connector of EB-220 pu^p eleotroaag- 
netio valve and then to perform the oheok 
Adjust, If necessary 
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(a) Idling rating r.p.m. is too low Check and adjust idling rating r.p.n. as is 

instructed in Section "Adjustment of Idling Hating 
B.P.M." (Chsptep X) 

(b) Pressure increase limiter rod binds Replace HP-21 ® fuel regulating pufap 

(a) Oil pressure transoitter^ls ^en^!^^*''*Recalibrate oil pressure transmitter. 


oil pressure indicator ciaibration is dla- 
txirbed 

(b) Tank containis insuffioient amount 
of oil 

(c) Kxceesive leakaf;e in oil iiysten 

(d) Oil intake ici out of ordei’ 

<e) Oil pump unit rtiducii:^ wml.TS Is 
out of adjustaeot 


Replace the transmitter, if required 

Check oil level in the tank. Heplenieh oil, 
if necessary 

Inspect engine oil system piping and its 

Joints 

Replace defective pipes gaskets 
Beplmoe the fuel-oil unit 
Carry out adjuatnent of oil puap unit raduo- 
Ing valve es ie instructed in Section "Adjustment 
of Oil Areesure" (Chapter X) 
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Omtae of trov.bla 


Method of eorreetioa 


(a) oil praaatire iadleaior la defectire 
or Its ealihration la dlaturt)«d 

(b) 0^1 pump unit reducing valve ie 

ent of adJiiatBeat i 


fieeallbrate oil preasxare transaitter* Re- 
place the tranaoltter, if necessairy 

Carry out adjustment of oil puap unit reduc- 
ing valve as is instructed in Section "Idjuataent 
of Oil Presaure** (Ohapter X) 


(a) leakage in oil aystea 

I 

(b) Sjeetion of C'll out of unloading 
ports (on tihe waraed-vp engine.) 


Inspect engine oil system piping and joints. 
Replace defective gaskets, if necessary 

R6t# » Small amount of smoke may issue from 
the unloading ports, wira the engine 


ports (on the warmed-up engine) u^oadlng ports, witn the engine 

insufficiently warmed Smokiog 
should stop after the engine is warm- 
ed up for p or 7 minutes at 0,6 per 
I cent of; normal rating 

(e) Kjioctlon of oil from front compressor Cheek the pipe delivering air into the inter- 
labyrinth seal (resulting in oiling of first labyrinth space of the front support 
stage compressor blades) Cheek the breather pipe of front aupport.Re- 

! place the pipes, if necessary 

(d) Oil drain cocics of fuel-oil unit Replace drain cocks 


(d) Oil drain cocics of fuel-oil unit 
337o and of: engine wheslease ai*e leisky 

(e) Claxids of rcp -CT-12C00HP starter- 
generator or of tho oil pump unit aire leaky 


Replace starter-generator or oil pump »mlt 


Cause of trouble 


Method of correction 


(a) Oil 'pump unit non-return vaJ.ve 
ie lealqr ! 

(b) Drain cooks of fuel-oil unit 357e 
and of engine wheeloase are lea]^’ 


Replace oil pump unit, fhile the oil puj^ 
unit ia not replaced, drain oil from engine wheel- 
case and pour it into oil tank prior to starting 
Replace drain oooka 


p resaunaatiat^ 

^ C.) Treat .upport br..th«. pip. 1. Ia.p.et th. pip. .„d r.pi.c. it. if a.e«..ry 

Wratlon. of point 12 (c) of th. 
aatyrioth seal present Chapter 

1. 0h.ok th. unit for l.nkng., rppi.c., i, „,o„. 

sary 

rK^ ^ ^ ^******* eliminating the trouble 

(b) Olande of HP-21 and HP-a>^ pui^s BepUee or PU 19 if soM fuel la 

are lealgr detected aft of the gi—at 
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Octts« of troublo 


Method of corrootloa 


raTM TTfTMWr 

(ixooodlQs p«)niMibl« limit of 110 cu.cm/rntn.) 


Z««k^e of jnap dndA vtlTei 

coMlTo leekaeo through glaaOs «ad other 
draia comwetlone of aad |Nupa 


(•) Ignition qrmtra la dafaotLta 


B- locate leakage bj eucceselvelj dlaconneoting 
the drain plpea, fieplace the defoctlvo unit. 

« Sgtfyi 1, ^cate lealgr lointa with the enalne 

o idling rating ^ 

«llowed from 

the JIIHI3OT fuel booeter pu^p drive 
r_ falls to be eut ' 

Oheok voltage across the plug connector (low 
voltage) of the aftertxirner booster coll. Voltage 
Bhould amount to not leas than 12 V. With the en- 
gine at standstill p detach the plug coAnector from 
eleotroaagnetlo valve of start the en- 

gine, bring It to na xt i mi m rating r.p.aj and set en^ 
glne control lever In FOIL AUQMEHTED rating position 
for 5 to 7 sec. ^ i 

Make sure that flame igniter functions proper- 
ly by observlog It from a safe distance. Xhia done, 
stop the engine. If the flame Igniter turns to be ! 
Inoperative, attach the wire to another spark plug 
and check flame Igniter operation in the same — 


Cause of trouble 


(b> Fuel falls to be supplied to after- 
burner (which is detected by mpaisuring pres- 
sure of afterburner fuel) 


(c) Fuel-air mixture falls to be de- 
livered to afterburner flame Igniter 


Method Of correc tion' 

Should tha defaet perslat, replace the wire 
running to the spark plug 

Check the wires running to electromagnetic 
valve of HP-22* pump by measuring voltage across 
temlnols 1 and 2 of plug connector connecting 
HP- 22 *pu,^ to electric coatrol equipment herneee. 
Voltage should not be less than 22 V. 
BUainate defects tu the nlriog, if any 
Check to aeo whether the bolta holding sole- 
noid to HP-zapump arc properlT tlghtanad. Checic 
daliwering air PI to tha go—Aor 

of HF-22* pump 

Ohaok anlceh B*C for proper operation as in- 

in Saction "Adjuatnant of loglne Coatrola" 
vvhapter Z) e 

rK- switches r5 for proper operation 

(by employing tester H137-587 contained In 1i20 
! tools set). 

In case the above measures are of no help 
wplace HP- 22 * fUal regulating po^ 

Cheek carburettor eleotromagnstlc valves for 
proper operation, aa la Inatrueted In Section II 
(Point -a") of the present Chapter 
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Oauiia of troubl# 


Metliod of c orre ctlon 

Replace the valvaa, if necaasarj 

Check voltage acroaa plug connectors of 
electrojagnetic TalT«e. It should aaoiut to not 
less than 22 V. 

luopoct cspbupottor tM restPictors. Hsplso. 
flow restrictors, if clogged 

laapoct tbs pipss sullying fusl tod i sir to 
carburettor. 

Replace the pipes, if necessair 


/ \ yu to be cut j fi 

(a) Control panel switch BdC falls to Chey.v o.- 4 d. v ^ 

operate ^ switch fiOC for angle of operation* If 

pessary, readjust the tripping angle of switch 
as instructed in Section "Repl.ceaent of 
IIiTT-1® Control Panel** (Chapter H) 


• #3 


• e 


Caune of trouble' 


Cb) There Is soae fault In electric I rk w i 
control equipment electric control equipment for prooer 

\ la 1120 tools set) 

19,3Ariatlona j,r| r.p.m. 

v-suyi w specified 

Feed-back flow restrictor of HP- 21 * t. s-i. ' 

fuel regulating pmnp la clogged or its ca- i-h* feed-back flow restrictor. Replace 

pacity Is insufficient restrictor if necessary. Ins-'all a flow 

Restrictor of a greater capacity, if th. trouble 


Method of correction 


Governor operating speed (n^) la insuf- 
flcient or adjustnsnt is disturbed 


Sea rtltlqB apeud of hi^ h- p resaur. 
egerspeed governo r Is too Tni» 


jgburner 
t_opened ti 


Cany out adjustaeat of governor oparatlng 

S^p!! inSactton "ddduetuent of 

I High Presouro Rotor Haxlmua R.P.H." (Chantar X) 
lIA. .let oetala fi.n. 


.ft«iburS.,r fu.l“hSrf?^!;iSj)"* 


u^aoex *UWi OOZTU 

Wire running to flOC-lA irMd.*«ek trao.. 
■Itter la damaged 

FA wiGSM talvw Is dsfee1;iww 


Replace the wire 
B^pUot TA -16411 Tilre 
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Oatise of trouble 


J22. With en/glno operating with 
from PULL AUGMENTED rati 
MI NIUUM AUGMEIfTED rating fl 


Uetbod of correctioa 


Lo range of 
« to 

wgl^cod 


Spontaneous closing (eiticklng) of con^ 
tact A Incorporated in PIIC relay of KBCw] 
pulse dellveiT' box 


Turn on switch EUSRQElfOX ENGAGfAUDiJT OF T70- 
POSITION JET NOZei£« After the flight is completed, 
replace KBC-1 pulse delivery box 


illlfrilUM AUGUEMTED ratio 
atings. FULL AUGMENTED 


Sppntaneous closing (stielclng) of contact Turn on switch EMERGENCY EilGAGEllSNT OF TiVO- 
"d" incorporated in POC relay of EBC-1 pulse POSITION JET NOZZLE, Replace KBC-1 pulse delivery 
delivery box j box after the flight is over 

24, With engine running within range of partial * 

augmented ratings (in flight), thrust does not 
changB in response to shifting of engine 
control lever 

Wiring of follow-up system resistor Turn on switch UlrBGiilCY r.NGAGi;«Eifr OF T.VO- 

bridge la defective roOITION JET NOZZLE, The flight over, check the 

wiring of the follow-up system resistor bridge 


Cause of trouble 

25. D ecrease in 

rating and don 
simultaneoua r 
factor 0 x 

Iiproper adjuataeut of g<9Vtraor 


Method of correction 

:a3 temperature aft of turbine 
>^C. when climbing at augmented 
tant Mach nujnber. with 
duotlon in rotor elin 

gaaija itSSF 

Back out screw 26 (7ig«26) throt^ one turn, 
After the above adduetment gas teeperature aft of 
turbine at low Mach nunber and aediun altitudes 
will iBorsass by abent 5^0: 

Ifetst Ths above adjnataent procedure abould 
be perf oraed by the rspraseatatlva of 
the Haanf aotunog Plant 
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LIST OP DNITS AND iSSEUBLESS WBICH 
CAN BB BEPLACKD IN SERVICE 


Quaatlty per eosine 

1. Starter-generator rCP-CT-T?0(X)3T = * ^ ^ ^ .I 

2. Fuel regulating poop HP-21 ^ 


iT 

[iil fe'.‘ . ' 

m. 


ii; 
1 ' 


Control panel lUPT-lttl 

5# Feed-back tronBinitter ilOC— lA. ....I 

6. Rheostat transaitter JlP-3i 

7» Rheostat P-^ ^ 

8, Control unit By-4B 

9. Electromagnetic starting fuel valve 101111-9 • . . ,1 

10, Carburettor electromagnetic valve IIKIIT-S® , . , .2 

11. Electromagnetic additional fuel valve WOIT-S#. . 1 

12. Afterburner spark plug C3.21J55 and adapters 

n -12 (replaced on disjointed aircraft) 2 

13, Booster coil KHA-114 (for combustion chamb^* 

and afterburner) 2+1 

14, Engine wheelcase oil drain valve 

15, « Tachometer generators flT^l 

16. Hydraulic pumps Hn-3A-2T ,,2 

17. Vent system tank 

18, Afterburner hydraulic cylinders 

19. Adjustment needles ^,..,2 

20. Non-return oxygen valve 

21, External lines for oil, fuel, instruments, and 
electric wiring, as well as their attachment, 
fittings 


1. Fuel regulating pump HP-229 

2. Oil unit ,..•••,•,.,.,,,,,,,,,1 

3. De«erator ...,, •...,,,.,.1 
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4 . CantrifugU, breather 

5. fbel-oU unit 357C *. ! 1 

6» Vtttnte stti^rt oil scaTeoge 

7# CoBbuatloa ehaDber flame Ignltera ,,,,,, 2 
8« Spark plage CIIH- 4-3 , for coabustlon ehanber 2 

flaae Igpltera 

9 * Air blov-off eal-vee 

10* Jrtemal linea for fuel, oil and air STstaas 


let of pikes to bb aEa»ucB) uheb hkpuujug ums 


AND iR.«^nr.^ 


Name of unit Name 


of part Dag jfo. Quan- 

tity, pc. 


Fuel booeter pun^) Sealing ring 
Saw 
Locking 

Fuel regulating pump Sealing ring 
• Same 


Fuel regulating 

pUflQ) 

HP-22® 


Same 

Same 

Loekiag washer 
Same 

Sealing ring 


Same 

Same 

Same 

Same 

Same 

Centrifugal breather Sealing ring 

Same 

Same 

Same 

Deaerator Sealing ring 

Same 

locking washer 
Same 

Adjustment needles Washer 

jsaae 

Hydraulic cylinder Locking washer 
Cotter pin 


0250001 

0250002 

O25OOO6 
0253132 
02531 9A 
0253179 
0250015 
02531 80 
2524570 

0258303 

029J175 

0240010 

3124509 

2524578 

0253132 

0243250 

1941151-3120 






0 0 • , 

SECRET 

NO FOREIGN DISSEM 


Sanitized Copy Approved for Release 2011/02/07 : CIA-RDP82-00038R001500140001-1 






Control panel DyPT-1# Cotter pin 1941151-1 ,5rl 5 
Feed-back tranaaltter Sealing ring 02475^^ 

aoc-u 

Bheontnt trannaltter fanher 5124010 

4P-3A 

Afterburner spark Safety wire dnO.8 162 

plug C9-2i;p Oraphita 


Non-return osgrgen 
yalta 

Flaae igniter 


Safety airs dcO.8 162 

Oraphita 

grease 

Safety airs ds 0.8 262 
lockiog aasher 0240010 




UBI OF ADJUSmSlfF ELEHENTS AND FOUHS SOBJBCT 
TO LOCKING AND SSALIKS 


Adjustaent slsaent 


Locked aTtb Sealed alth 


Idling rating r.p.a. adjustnent Wire Plate seal 

screw 

Distributing Talaa adjustnent Wire Plate seal 

screw * 

Autoaatic fuel supply alniaua Wire Plate seal 

r.p.a. atop 

ACGHBHIED rating stop Wire Plate seal 

CDT-OOT stop Wire Plate seal 

Maxiaua fuel dallTexy Wire Plate seU 

atop 

r.p.a. stop (n^Xon hyd- Wire Plate seal 

raulio dscelarator) 

hydraulic dscalerator flow res- Wire Plate seal 

trietor 


Peraanent pressure differential ralTS 
Miniaua pressure valae 
Feed-back flow restrictor 
Pressure increase lialter 1st branch 
flow restrictor 

Pressure increase Halter 2ad branch 
flow restrictor 

Sleotro-hydr-aulic contactor adjust— 
aent screw 

Starting fuel control unit screw 
Puap ainiflUB delivery stop 
Pressure increase Halter rod 
Bleeding .jet of pipe feeding air to 
starting fuel control unit 


Barostatie liaiter spring adjuataent 
screw 

Barostatie liaiter aneroid adjtiat- 

aent screw 

PttiV aarlBua delivery stop 
Fuel valve adjuataent screw 
Speed ( 02 ) liaiter adjuataent screw 
Afterburner valve flow restrictor 
Puap alniaua dsHvaiy stop 
Aftarburnar regulator spring adjuat- 
aant screw 

Servo-piston flow restrictor 


C. Oil iMian tini^ 


Beducing valve 
Oil pusp unit filter 
D. Fju 

Oil by-pass valve 
Fuel by-pass valve 
Fuel filter 
Air release valve 
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Dlp atlok plug 
^Uar ooT«r 
OH drain cock 
Tuol drain cock 


Wim 

lira 

lira 

■Ira 


B. Control tim<: RT-ac 

Band acraws I 

I lire 

gftgg booafeor> puap Jim-I 
Oioanra on auction aide cover I 

Pamanent preaaure valve 1 .. 

Suction Bide cover I » ^ 

I lire 

. ift-Ci.a 


Bagulator adjuatnent noi^a*"(P*) 
inaivar adjuatnent naedle (P")*^ 


Adjoataant link 


iUStasqt aeodlaa 


B« Bnulne j 


I. Bheoatet iKJt 

Wniana augnentation adjuataent acre. 

^ nugaantatlon ad^uatment acre. 
(19 and2ft) 


I Wire 
I Wire 

I Wire 
Wire 
Wire 


Hate aeal 
Hate aaal 

Blata aeal 
Plate aeal 


Plate aeal 

Plate aeal 
Plate aeal 
Plate aeal 

Plate aeal 
Plate seal 

1*0 seal 

Plate seal 

Plate seal 
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list op aircrapt-^jahried tools 



(PigaVU and Vmi 

1t1 Set 



Tool Ho* 

Description 

Slse 

^umtlty 

1 

2 

3 

4 

HI 37-01 

Wrench for nountlng booster plp- 
ins 

frencht swaaral-purpoae 

3&EW1 

1 

BI 37-02 

27k30 

1 

EiI 37-03 

Wrench, s^awral-puipose 

19x24 

1 

EH 37 - 01 t 

Wrench, general-puipoae 

19x22 

1 

5 ! 3 ?^K ]5 

frenoh. gensr-l-purpese 

14r17 

e 

Ba 3 V -347 

Wrench, general-puxpose. arith 
sprocket at one end 

ICsiO 

1 

BH 3 V— u*/ 

Wrench, general-purpose 

9rt1 

1. 

HI 37-08 

Wrench, general-purpose 

•5x7 

1 

BH 37-10 

Wrenoh with sprocket, genaral- 
Furpoae 

9x11 

1 

BH 37-11 

Special, wrench with sprocket for 
oil STSten nuts 

27 k 30 

.1 

BH 37-13 

Spatial wrench with sprocket for 
high-pressure fuel syatea nuts 
and for nuts of afterburner pip- 
ing 

Special wrench for castellated 
nuts of booster piping 

1?k19 

1 

BH 37 - 57 A 


1 

EI1I37-I88 

Wrench with sprocket, general- 
purpose 

9xil 

*1 

Ba 37-235 

Wrench with sprocket for after- 
burner. piping nuts 

. 22x24 

1 

BIJ 37-501 

Hinged socket wrench for change- 
able heads 

1 III 

1 


* I I UIH y J. 
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L-ahaped socket wrench for bolts j 7x9 
holding down booster piping flang- 
es, for nuts securing oil pump j 
unit filter, and for adjustment j 


Special wrench for changeable 


Special wrench for bolts of S=11 

pressure chamber outlets 
Wrench for adjustment of EP-^ 2 {^ S=4 

and HP -219 fuel regulating pu^ps 
Socket wrench for bolts of elect- S=9 
rle wiring blocks 

Wrench with sprocket, general* 14r17 


' Changeable head, fteneral-purpoae 
) Changeable head, general-purpose 

> Changeable head, general-purpose 
»— Handle-bar for-ltthged liocket 

wrench 

Handle bar for replacement of 
flow restrictors and for renoral 
of bloxiking cover from HP-219 
pump drive cardan shaft 
)5 Screw-driver, general-purpose 

16 Screw-driver, general-purpose 

17 Screw-driver, geaeral-piupnnA 
Bar for bending locldog washer 
lugs 

Marking tool, general-ipurpoeo 
Rod, general-purpose 
Hacner, general-purpose 
Pressure gun for washing parts * 
7 Blanking cover for oil pusp unit 
housing 

Plug for closing inner holes of 
filtering elements 
Side cutting pliers for removal 
of saifety wire 

Combination pliers for safety 
wire 

^ Case for aircraft-carried tools 

> iJound-nose pliers 


I Changeable head, general-purpose S =17 
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1 

2 

3 

4 

1 State Stan- 
dard 2809-45 

Spring hook for suspenalon of 
toola during work 



400-1 

General-purpose wrench for 
adjustment of maximum r«p.n., 
Ey-4B tKA^132l t ®nd high- 
pressure rotor 


1 

031-139 

Brush for washing parts 


1 

H!37-592 

Hose for elbows of fixture 
EH37-590 and 0289914 


1 

BH37-590 

Elbow for air release 


1 

0289914 

Elbow for processing and 
deprocessing afterburner 
manifolds 


2 




S 

3 

4 

a!37-570 

flame igniter nosale 

Socket wrench for flow 
restrictor of isodrone gover- 

SwiOrto 

1 

H37-408 

nor 

Screw-driver, special, 


1 

937-562 

for replacement of starting 
fuel control unit jets 

Adapter for wrench 


1 

T37-250 

B037-52O , for tightening 
spark pliig CI1H4-3 to 6 kg-« 
Case for aircraft toola 


1 


^pflndlx No ,6 


LIST OP TOOLS SUPPLIED WITH 
EVERY 20 ENGINES 


iJ.bT Ujr IfiXTUHES SUPPLIED WITH 
EVERY 20 ENGINES 


Tool No. 

Description Size 

>iuantity 

1 

2 3 

4 

BH37-189 

Centring bar for checking 
aUgnment of holes in HP-2H> | 
pump centrifugal governor drive 
and in front support oil scaven- 
ge pump drive 

1 

BB37-520 

Torque wrench rated 
at 3.0 kg-m, for tightening 
spark plugs CS-21JI5 

1 

SI37-310 

Handle bar for wrench 
BI137-604 

1 

BH37-536 

Fixture for safety-wir- 
ing of nuts in hard-to-get- 
at places 

1 

H!37-604 

Special wrench for 

1 


Fixture No. 

Description 

^entity 

BB37-575 

Fixture for measuring jet noszls 
diameter 

1 

H!37-587 

Electric control equipment tester 

1 


• # • iiJIcRfr • 
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Appendix No. 7 


mSTRUCTlONS FOB PR0CKS31NG, 

STOBAaE, AMD DEPROOBSSING OF ENGINE 
(Gttarahtee~8itoraM9 Pex^ . 1 Tanr ) 

The iastruotlooB deal with processing of the engine which 
Is to be put in etoragOi as well as with the engine deproces- 
Bing and storage regulations. 

S&giaes pz^cessed In accordance with the given' instruct 
tions should be stcrsd aa ia laid down in the instructions, 
that is, in normal store rooms, with the raoisture absorbing 
silica gel changed In due time in compliance with the indica- 
tions of the humidity Indicator. 


1. Engine processing consists of the following main ope- 
rations t 

(a) internal processing at the tost plant; 

(b) restoration of paint coating; 

<o) external proeeaeiog; 

(d) arrangement of moisture absorbing silica gel inside 
and outside the engine | 

(e) arrangement of hualdlty indicators; 

(f) pecking of the engine in a cover of polyvinyl chlo- 
ride flln 8-118 and curing of the cover seam; 

Cg) paekiag of the engine In the case. 

When proceeslng the engihe for a storage period of not 
over six months, slush the external non-painted surfaces of 
the magnesium parts, copper parts and parts of copper alloys, 
** wall es oast iron parts, and ports of carbon and low-alloy 
steel, including those subjected to oxidizing and phosphatle- 
Ing. 

3» The fuel and oil systems of the engine eire processed 
with the aid of oil IIK-8, State Standard 6457-53. 

4. Connect the hoses delivering the AUF-IO oil from the 
Installation to the unions of the adjustable Jet nozzle and 
start the installation pujq). Build up a pressure of up to 
80 kg/eq.cm. ait the inlet and flush the hydraulic cylinders, 
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while shifting the Jet nozzle flaps from one extreme position 
to another. Bepeot the procedure 3 or, 4 times. 

The oxygen system pipe lino, which has been In use on 
the engine, is blown with dry, clean nitrogen, pltigged. And 
is then left Unprocessed. 

5. External procecsing is accoepliehed by the use of gun 
grease. State Standard 3003-51. applied to ferrous metals, and, 
petrolatum. State Standard 782-33, employed for treatment of 
non-ferrous metals. 

Mote's I 1. Petrolatum ond gun grease may be substituted 
by aviation oil uc-20 or llK-22, contaiaisg 6 
to 109 of cereslne. 

2. It ia strictly prohibited to oiqiloy used or 
reclaincd oils and lubricants for engine proces- 


sing. 


(s) Iaternal_I^occ3sias 

1 . Check to see that the tank of the processing instal- 
lation contains the specified onount of oil (40 to 50 lit,), 

2. Check the oil against the laboratory Certificate, idileh 
is valid for not more then 7 d-iys, 

3. ’■•akc sure the routine maintenance operations have been 
performed in due time (washing of tank filters, checking of 
pressure gauges, etc.). 

4. Drain fuel from the fuel filter of fuel-oil unit 357C, 
and from the imH-13A fuel booster pump via the drain cocks; 
remove fuel from the drain tank by extracting the plug. 

5. Drain oil from fuel-oil unit 357C and from the front 
casing wheelcase. 

Pour 8 to 10 lit. of fresh oil into the oil tank, 

6. Drain used oil from the hydraulic system, fill the sys- 
tem with fresh oil and plug it. 

Itotg* Operations referred to in Points 5 and 6 sho\ad not 
be performed on the engine which have Just passed 
■ the Acceptance tcctc, or which have been dismantled 
from the aircraft due to some trouble, provided the 
idling period does not exceed 2 weeks. 

7. Use a hose to alternately connect the main and afters 
burner fuel manifolds to the pilot manifold via the unions em- 
ployed fbr measuring pressure. 

e. Deliver oil to the starting system witfi the purpose of 
its processing. 
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9. Connect the aitrogen delivery pipe line to the union 
oerving for meaauring oxygen pressure. 

10, Set the following switches in the ON position: 

(a) AFTERBURNER (AiJC-19)| 

(b) STORAGE BATTERY 

(c) STARTIfro UNITS (A3C-25)j 

(d) BY-PASS VALVE (KC), 

(e) CRANKING (Bn ), in STARTING positionj 

(f) PROCESSING (BE), in K position. 

Rati: The STARTING IN AIR switch (A3C-10) should be set 

in position. The OXYGEN switch (BKn ) should 

wS xOuncu jis the OPERATIO'J position. 

11. Adjust oil pressure in the processing system within 
the operating pressure range at the inlet into the 

fuel booster pump, 

12, Deliver the oil at boost pressure through the valves 
for air release from the HP-21 and HP-22i»fuel regulating 
pumps, and through the cap of the fuel-oil unit filter, 

13, Set the engine control lever in the maximum rating 
position. 

14. Press the STARTING button and release it in 1 or 

2 sec.; with the engine being cranked, blow the oxygen system 
with nitrogen at a pressure of 7 to 9 kg/sq.cm. V/hen starting 
the engine, shift the engine control lever repeatedly from 
the IWXltKJM rating position to the IDLI::g rating position and 
back taking care not to retain the lever in the IDLING rating 
position. With the engine control lever in the UAXIEULl rating 
position, operate the tumbler switches of by-pass valve KC (on 
HP-2141 fuel regulating pumj^l or 2 times. 

15» Open the installation cock and run 4 to lit, of oil 
through the afterburner manifolds. After the fuel pumps have 
boon drained not less than 3O lit. of oil should be consumed 
for processing the fuel system. Operations listed in Points 
14 and I5 should be» repeated 3 or 4 times, 

16. Detach the processing pipe line. Plug the hoses of 
the processing installation. Restore all connections on 
the engine in accordance with the specified diagram; fit clo- 
sures oato all open unions. 


V. Drain, excess oil from the oil lank and from the engln* 
wheelcase* 

18. Clean tj,e engine of oil and dust. For this wipe the 
eu4,inc With a rag uoaked in gasoline B-70 (take care to safe- 
guard the wari.ng and electric oquipnent against gasoline and 

19. Dry the .empressor by olowing it with hot air delive- 
red tl,rou,;h the compressor front casing intake. The .nlet air 
temperature rdioulu be within 110 - 120®C. The air should be 
delivered for to 20 min, 

i?' =“= -‘Clas Some, log, 

liulv indicated* 

' Vv ^2C063ing_of Puel_U^t3_Dis5antled from Engine 
.ho fJ-21® and iiP-22vfuel r .^Tulnting p.»nps7 Is 

t-he ,Jui-i34T fuel booster pump and fuel-oil unit’35?C, wmov- 
ed iroc. the eri.-;ine, chould be processed not later than 24 hours 
^ ho uism^uitling procedui-e. The internal cavities of the 
units am nroces..ed by Hushing thorn .vith oil MK-8. The HP-21® 
and iIP-22W fuel regulating pumps should bo processed in 'the 
following sequence: 

1. Dram iuel frem tiiO ,,amps while rotating rotors by 
the couplin; shafts, 

exclusive of the hole con- 


.’^lunicali.n: v;ith the 
lot manifold unions, 
?. Deliver oil 
let coruicction, .and 
^CC r. us. rig 1. 


er .'.nriifold (on th 


•iftorburner manifold and the main and pi- 

sf e rressure of 0.3 - 3 kg/sq.cm. to the in- 
run it thi*ou.th the pump at 250 to 
^ to 2.C lit. of oil. The oil should issue 
-.om ti.e ] ilot rsauif old .union (on the HP- 
uoior: uHiv.Ting fuel to the afterbura- 
pump;. After flushing the HP-22 
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ptimp for the first tlmst deliver voltage of 24 V to the sole* 
noid-«persted vslvei sad repeat the flushing procedure 2 or 
3 times. When flushlog the UP»21^ pump with oil. shift the en- 
gine control lover several tines from the IDLING rating posi- 
tion to the UAXIUUH rating position. 

4. Barring completed the flushing procedure, drain excess 
oil frou^ the unit and Install closures. Treat external non- 
pal nted surfaces with petrolatum preheated to 60 - 80°C. 

3. After processing, pack the unit In a container or 
wrap It In paraffin paper and turn over to storage. 

Make a corresponding entry in the pujsp Service Log. in- 
dicating the date of prccssslng and the name of person in 
charge. 

The Internal cavity of the pump is not subject to depro- 
cessing prior to installing the pump on the engine. 


II. External Doprocesslng and Packing of Engine 

1. Hake a visual inspection of the engine. 

2. The engine should be blown with hot air at a tempe- 
rature of 110 to 120®C for 15 to 20 min. via the compressor 
front casing not later than 4 hours after acceptance on arri- 
val. 

3* Clean the external surface of the engine of dust, oil 
and fuel by employing cloth soaked in clean aviation gasoline 
B-70; this done, dry the engine In air wi-chln 10 to 15 min., 
or Dlow It with compressed air. 

4, The wires and hoses of the wire harness, the electro- 
nagnetio valves, the oxygen pipe line, and the oxygen valve . 
should be cleaned with a piece of dry cloth and wrapped in 
two layers of paper. 
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3* All non-palnted external surfaces of the magneslux 
components as well as of the compoaentB fabricated of non-fer- 
rous alloys, and also cadmium and zinc-plated parts should be 
treated with petrolatiUD preheated to a tempexature of 60 to 
80^0, using a brush. 

6* The non-palnted surfaces of the -steel -oomponente-Cad^ 
just able jet nozzle, afterburner diffuser, external surfaoa 
of the rear casing nozzle diaphragm) should be coated with gun 
grease, preheated to a temperature of 60 to 80*^0. The gremae 
should be applied with the aid of a brush or an atomizer. 

7* The gr-ease may be preheated ts a tespsrature of IO 3 
to 110^0, if applied by means of an atomizer. 

Motet The external surfaces of the engines to be stored 
within the period of up to 6 months are not subject 
to greasing; this does not concern the Surfaces 
referred to in Section I (Point 2) of the present 
Iristruetisns. , 

8. All ends of safety wires on the engine should be bent 
Inward. All sharp, projecting parts of the engine should be 
wrapped in 3 or 4 layers of paraffin paper and bound with twine. 

9, Prepare the case and the film cover. Treat the inner 
surface of the cover with a thin layer of petrolatum, uaing 

12 - 15 gr of the lubricant per sq.m. Petrolatum may be dilut- 
ed with 10 - 1556 of hot aviation oil UC-20, if grade yH -2 
petrolatum is employed. Leave 300 to 400 im wide marglnm 
along the cover edges untreated. Place the cover onto the 
case bottom support taking care to put the soft plastic pads , 
over the support rests, 

10. Arrange 30 silica gel bags, weighing 300 gr each, on 
the engine, 6 pieces out of the entire number of the bags 
should be arranged in the diffuser, 8 pieces - in the front 
casing. The remaining 16 bags should be arranged on the engine 
outside as follows: 

(a) in the vicinity of the engine accessories . . 6 pieces 

(b) on the compressor front casing 6 pieces 
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2. Oeneral requlreaeata to etorasa locations , as wall as 
angina ahlpping ragulatlona, and corroalon-praventlTo aeasures 
taken in tha couraa of angina storage, should ba as laid down 
in Appendix 9 dealing with storiiga of the angina and spare 
parts in store rooss, 

5. Inspaetlon of the indicating silica gel, arranged in 

fiU ^oiWM, ^rep_iacenient.of„the ,ainca g the 

indicator acquires pink colour, should ba acconpllshed as fol- 
lows! 

(a}_Ias2eotioa of J^massed^Sagines for 
Condition ^ 

1. The processed engines should be kept in flln covers on 
case supports, the engines should be so arranged as to allow 
ease of observation on all sides. 

2. Engine inspection should be perfomed once every month, 
throughout the entire storage period. Engine Inspectioa coo- 
sista in checking the condition of the film cover, and the co- 
lour of the Bllloa gel contained in the humidity indicators. 

3. Blue and blue-violet colour of the silica gel, with 
Eono ^ains having somewhat different tint, which however does 
not affect the prevailing colour, indicates that the humidity 
of the air inside the cover is within the permissible range 
allowing further storage of the engine. 

_ indicating silica gel acquires pink or vio- 

Irt-pink colour, replace both the moisture absorbing and Indi- 
cating silica gel. 

5. The engine inspection completed, enter the following 
data in the engine Service Log: the date of inspection, the 
conation of the cover, the colour of the silica gel in the 
humidity indicators, register all operations performed on the 
engine in the course of storage (replacement of the silica gel. 

snle^J® « f ^ ^ deviations from the storage 

specifications. The notes made in the Service Log should be 
signed by the person in charge of the engine inspection. 
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(b) Jteplacement^of BiU.oajB«l_on Sn|^ne^ * 

As soon as ths silica gel in tha humidity Indlcatore 
aequlraa pink or violet-pink colour, perform the operation 
recommended in Appendix No ■9. 

7._U^aeUng_aad_Deprocessing ofJSaglns 

Engine unpacking and deproeesBlog procedure should be 
carried out in the following sequenoet 

1 . Remove the upper portion of the packing case. 

2. Use scissors to clip off the side seam of the cover 
(remove as narrow strip of the film as poasiblw). 

3. Carefully roll the cover down. 

4. Remove the humidity indicators, the silica gel ba^, 
the paraffin paper, and the closures from the afterburner 
diffuser and from the distance ring. 

Check the nximber of the silica gel bags removed from ths 
engine against the number registered iu the technical papers. 
The numbers should agree. 

5. Mount the engine onto the trolley. 

6. Melt the grease coat on the engine blowing the lat- 
ter with warm air at a temperature of 50 to 100® or by heating 
the engine in a drying chamber at a temperature of 50 to 70®. 

7. Wash the engine with clean gasoline until the slushing 
compound is coag>letely removed. Washing should be accomplished 
with the aid of a brush, while proceeding in this way, take * 
care to cafeguard the wiring, the electrical equipment, atm 
the flexible hoses against gasoline. 

8. The washing procedure over, thoroughly rub the englns 
with dry cloth and make a visual inspection. 

9* Bit the closures onto the diffuser, and the front 
casing, and then have the internal surfaces of the engine 
deprocesaed. 

1C. Deprocessing of the intert^ surfaces is performed on 
the aircraft or on a special stand, as follows! 

(a) remove the closures, including those fitted onto the 
distance ring and the diffuser, 
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OD^iae wh^elcase; pour 12 i 0 ^ a# * 

tt. .11 t«i, “*• " 

“• <l.llT.rl.« 

Toitage to the booster coil ualt| ^ 

Uw rtth 0l,„ dl, 

(.) ..t th. PM., wppl, „rttdi 1„ th. 0» poaltloQ, 
tbl. .La^" " “* 55 to to ...„ 

1. 1 “ “■ ”“**“^* 

^ c^act th. pip. li„. .. ch.^U„L ir.. 

— « >hw«THjL axmgrami 

U) use a hose to connect the union serving for neasuriiut 
futl pressure in the pilot wnifold to the union serviiw to ^ 

(d) set the engine control lever in the idling ratine 

h^pih* th.’s^p.it ho-^^ininir 

SS??iSStJi2 inJoS S“tie''Hp4i8£S“HpJ?i^"‘ 

of fuel-«ii unft^^*^cl ** through the union 

-- =t2h‘i’::iTp“ p“3*s.ir«“ 

mmm> «.t i»r. thi ISoToTtf 

f oj»ed in sttccesai^^ allowed to be per- 

press^ in the afterburner fuel wtnifold. Wug^hr^^ 

and eliainate leakage, 

•nd wipe fuel and oil tn>» the engine surfaces. 
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^terials Enploved for V n^iae PPoeAA«^,y . 
end Deprocesalng 

an., ll ““ ftt «n«it. procaslQg .ho.Ud copl, 

irlth th. respactlT. stat. Staadapda aod Spaclflcatioa.. 

^°ll<>tl-g .b«lg.„lh_th._uat af Mt.rlala-uart-foP- .a.r.» - 

proceasiag and deprocessingi ngine 

1. IrtatioD .11 in.ar.r lio-ao .... stat. standard 

rOCT 1013-19 

2. Oil Iffi-eCwith HOHOI adiiiirture). . . State Standard 

rOCT 6457-53 

3. Petrolatum Standard 

p. ^ rOCT 782-53 

4. Gun grease State St.nd«d 

^ ^ , rOCT 3005-51 

5. oiijuir-10 r , - 

ob«ce ovazidard 

roCT 6790-53 

6. Oarealna, grades 80, 75, 67 ... . Stat. Staadard 

r, „ , ^ , rOCT 2488-47 

7. Polyvinyl chloride film, grade 

Standard UUl 

^ ^ TMI786-57 

8. Polyvinyl chloride sheet plastic . Standard lUOI 

a w. , Ty2024-49 

9. Vinyl perchloride resin Standard BU 

ns V, 1719-48 

10. Dichloro-ethane 

Standard 
rOCT 1942-42 

11. Calico, bleached, art,42, or 

coarse linen, bleached, art. 55 . .Standard OCT 

30286-40 

Substitutes: HK TeKCWai (Tei>. 

Calico, bleached, art. 50, or Industry) 

«n. lin.n, bl..ch.d.art.56 . . . St<mdard OCT 30285-40 
HK TeKCTHTO 
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12. Cotton thread H6.20 


13* Uoisture absorbing silica 
gelf grados ZOSi and SCS 

(in lumps or granulated). . .State Standard TOCT 

3956-54 

16. Indicating silica gel ... Standard MID 

TO1800-50 

17. HuaidltT indicator, standard 

18. Paraffin paper Standard N 0.303 

lMy-52 

19 . Gasoline B-70. State Standard rOCT 

1012-54 

20. Sticlgr tape 

21. Gaseous nitrogen Standard 77 11)01 

4280-54 

The naterials used for engine processing are checked in 
1 laboratory for the following characteristicsi 


rocT 

No. 

Description 

Charaeteristios 

checked 

rocT 

4 

Polyvinyl chloride 

Every batch Is sub jeet te ~ ” 

rocT 


film, grade B^1B 

checking according to Peli^ 
3« 4, 3i 6, ?• 8, 9 of Bps. 

rocT 

5 

Uolsturo absorbing 
silica gel 

1. Moisture content 

2. Moisture absorbing ospa- 
city 


Ho. 

Description 

Characteristics 

checked 

1 

Aviation ell ME-22, 

(a) Acidity 


HC-20, and HK-8 

(b) Water-soluble acids 
and alkalies 

2 

Fetrolatua 

(c) Moisture 

3 

Gun grease 

(d) Uechanical. ad:!iixtures 


1NSTBUCTI0N3 FOR STQRAGB OF SlfQlHES 
AND SPARE PARTS IN STORE ROCWS 

The present Instructions deal with the conditions of sto- 
rage of engines and spare parts (single and group sets^ iafli- 
vldual parts, etc.); they also contain recomsendations on 
storage of engines and spare parts in the Cua^oser's stores 
during the guaranteed period. 

I.. .General Begnirements to Storage loeatlnn 

1 . The room used for storage of the engines and spars 
parts should be well heated and ventilated. Relatlvs air »— «- 
dity should not exceed 70%. 

2. The room air tenQierature should not be below 4l0 and 
over ■♦•35®C. 

No^: Sharp variations in the air teoiperaturs 
ty are not allowed. 

3. The teoperature and relative husidlty of the~ sir^ifeMli 
be checked twice a day, in the aorning and at the end of the 
working day. 

The results obtained should be entered in a speeial regi# 

ter. 

A. The store rooms should have floors of painted wood, oo» 
Crete, xyloltte, or tile. No ceaent or clay floors are alleasdi 
It is strictly prohibited to keep any materials or ei^laes SA 
floor. The items put in storage should be arranged on spselsl-i 
racks or supports. 

5* Cleaning of the floors in the store rooa bo 
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acconplishdd with the aid of molsteaed sawdust or by using a 
▼aeuum cleaner. Sweeping of dry floors or sprinkling them with 
water is not allowed. 

6. The racks should be fabricated of wood having a humi- 
dity of not over 1^. 

The shelyes .of .the^woodea . and metal racks should be coat- 
ed with oil paint and kept clean. The racks should be position- 
ed la a manner providing for a distance of not less than hO ca. 
between the shelves and the wali, and a distance of not leas 
than 20 - 25 ca. between the lower shelf and the floor. 

7. 33ie racks should be covered with light cloth to protect 
the aaterials and iinlts against dust and sun rays. 

8. The store rooa should be safeguarded against gases 
favouring corrosion (sookst ohlorine« ammonia vapours, etc.). 

9. Acids, alkalies, or storage batteries should not be kept 
in the sane rooa with engines or engine components. 

Do not store rubber parts unless properly packed. 

10. The store room should be separated from the yard by 
a vestibule. 

Handling of the storage items should be accon^lished either 
in the vestibule or on protected grounds. Any handling opera- 
tions in the open air are prohibited. Storage of engines and 
spare parts in the vestibule is not allowed. 

11. A qpscial roos should be provided adjacent to the ves- 
tibule, separated from the store room by a solid partition. In 
this rooa the engines are put to assume the room teaperature. 
The same room is used for packlog, unpacking, and treatment of 
the materials and units. 

12. The rocs should he equipped similarly to the store 
room proper} relative humidity of the air should be within the 
specified range. 

15. Storage of the cases containing engines and spare 
parts in the open air is not billowed. 

14. fhen transporting the engines and spare parts in open 
vehicles, cere should be taken to protect the packlog cases 
against precipitations (enow, rain, etc.). The storage items 
should be trantported in special closed containers, or under 
a water-proof tarjMulin cower. 


50X1 -HUM 


-173- 


13. The engines put in storage should be kept under re- 
gular observation. The dates of engine and spare parts laspeo»‘j 
tlooB should be recorded in a special register kept in the 
store room. Besides, evexy unit should be provided with a tic 
for registering the date of the last inspection, and the date 
of the next scheduled inspection and treatment of the unltt 
the tag should be signed by the person in charge of the unit • 


inspection. All operations pertaining to the treatment the 
units should be also registered in the Sexvlce logs (if avall*~ 
able). 

16. Do not touch the non-pi«tected surfaces of the < 
and parts with bard hands. Grip the metal items oa painted < 
otherwise protected places (nickel-plated, painted, etc.). lii~ 
other eases make use of knitted gloves, oiled waste cloth or 
thick paper. 

II, Storage of Engrines and Snare 
Parts 

1. The engines should be kept on the supports, with the 
upper portion or detachable wall of the case removed. 

The supports should be manufactured from wood having m 
humidity of not over 18%, The support surfaces contacting the. 
engine should be coated with paint and lined with paraffin 
paper. 

2. The spare parts (single sets) for the engine should b«-^ 
kept on supports. 

5* The engines and group sets of spare parts may be \ 
ported both in special containers and in the containers of 1 
Hanufaccuring plant. Prior to loading the engines into < 
railway cars, make sure the cars are thoroughly cleaned. 

4. Cases with engines and group sets of spare parts ( 
vered to storage should be cleaned of dust and dirt outside^ 
building and iomedlately moved into the room separated from:^ 
storage space by a partition, Diq)acklng should not be done 
until the engines acquire the temperatiire of the room (next 
day). Prior to unpacking the engine, remove the seals from 
the case wall carrying the number of the engine, take ont thi 
technical papers pertaining to the engine unpacklog, and the | 
processing Certificate, 


> delii£ 
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gptdt Engines to be put to long-tern storage are pack- 
ed in special cases with a detachable wall. 


After unpacking. thorouglil 7 inspect the engines not 
fitted with covers; wipe dry the surfaces covered with con- 
densation using a piece of clean cloth and immediately treat 
-the-eaq?o8ed_aur£aces_with_lubricant. Use gxin grease. State 
Standard FOCT 3 OO 5 - 51 , for steel parts, and neutral petrola- 
tum, State. Standard FOCT 782-53* for parts of non-ferrous 
aetals, as well as for galvanised and cadnlxin plated parts. 

Hete » In case petrolatua or gun grease is no^ available, 
it is allowed to eastloy aviatiou eii lia. or ieC with 
addition of 4 to 10% of cereaine. 

6. The eapty containers shotild be kept in a location pro- 
viding protection against atmosjdierlc precipitations. 

7. Engines packed in polyvinyl chloride film covers are 
subject to regular inspections both at the Uaoufacttirlng plant 
and at the Customer's stores. 

The inspections should be carried out as follows! 

(a) the processed engines should be kept in the film 
covers on tiie supports arranged in a manner allowing easy 
observation of the engines on all sides. Engine storage may 
be accomplisned in the Uanufacturer's containers. The silica 
gel should be observed through the Inspection ports provided 
in the case, or after removing the detachable wall or upper 
portion of the case; 

(b) if silica gel in the humidity indicators acquires 
pink or violet-pink colour, proceed as is laid down in Appen- 
dix Ilo.9i 

(c) if the film cover is tom, apply patches as recommend- 
ed in Appendix R 0 .IO. 

III. Sterna to Be Taken on Arrival 
<; >f Group Spare Parts Sets 

' tQten ng cases with assemblies, especially with 

those packed in film covers, handle them with due care. 

' Do not turn over or drop cases containing group sets or 
individual spare parts. 

The group sets of spare parts delivered from the Manu- 
facturing plant are processed for a storage period indicated 
in the respective technical papers. The parts will be preserv- 
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ed within the specified time period, provided the Manufactu- 
rer's corrosion- preventive treatkent is left intact. There- 
fore, it is not recommended to open the oases until the gua- 
ranteed storage period expires. 


aion-preventlvB treatnent 1 


of the parts. Sub ject^to chy kla^ ^ia^^e 


packs and packets containing smiil ' . 

nuts, washers, etc.). The conten^ of the 
should be checked igalnst the labels, on whl^ ^ 
parts and their number in the pac k et 


type of the 
should be indicated. 

Cases arriving at the sane time or within I 5 dmys shsolft 
be kept In a soparate stack, marked with the date of arrival 
and the date of first processing. 

After the specified 6-oonth period expiree, open the 
casss coataiaiag a group set of spare parts, and inspaot ^ 
parts in the following order; 

(a) check to see that there is no corrosion under the 

layer of the processing compound, without touching the parts 
with bare and breaking the anti-corrosive layer ; if mo 

signs of corrosion are detected, wrap the part in tha paper 
and place it in the case. 

When performing the inspection, do not take the part o«t 
of the paper, but unwrap it and inspect while carefully tunir- 
ing it on the paper; 

Motes; 1. Should it be found imposaible to check the 
condition of the surface under the layw of 
the lubricant, remove the 

in gasoline (State StandaM FOCI 

2, Do not use gasoline containing any additloas# 

(b) some of the parts, that is the parts having traces 
of corrosion, should be washed in gasoline and inspected 
through a lens, in case there are some doubts as to their con- 
dition. 

If traces of corrosion are revealed, eliminate then and 
reprocess the part. The remaining group sets of spare pa^8» 
having the same date of processing, should he deproeesacd sad 
inspected. 

Deprocessing, inspection and reprocessing should ba ca^ 
ried out as follows; 
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(a) having unpacked the parts ^ wash then in gasoline to 
remove the lubricant. Thick slushing compound nay be first 
melted hj dipping the part for 2 or 3 min, into mineral oil 
preheated to a temperature of 70 to 90° • illow excess lubri- 
cant to run down, and wash off any remaining lubricant by 

using gasoline and a bruaht 

(b) subjebt the deprocessed parts to inspection, taking 
care to group the parts into: 

1, Farts not affected by corrosion. 

2, Farts affected by corrosion, 

when inspocting the parts, do uot touch then wlvu uors 

bandss 

(c) wash the parts having no traces of corrosion in ga- 
soline, dry them in air for 5 to 10 min., and process the 
parts as la laid down in the respective Instructions; 

«-*•.«> 5 e . Use tnjsa grease for treatment of steel and cast- 

•• having no protective coatings or solder 

seams of non-ferarous metals and not contacting the 
parts of non-ferrous metals. 

2. F«P non-ferrous mstsl parts, as well as for parts 
plated with sine, cadmium, or copper, or soldewd 
with non-ferrous metals or contacting the parts 
of non-ferrous metals, use of the f flowing 
ral lubricants is iadicatedi petrolntnim, or aida- 
tion oil lB-20, or tIK-22 containing 4 to IW of 
osreslne. 

(d) small parts are treated by plunging them for 5 to 
15 nin. Into the lubricant preheated to 105 - 110®, until the 
part is warmed up, A second, thicker layer of lubricant Is 
applied by dipping the part into lubricant, preheated to 60 - 
80®. 

parts are coated with lubricant preheated to 
60 - 90®, using a brush. 

Farts of heat-resisting and stainless steel are treated 
by r7”" g ^" g them into lubricant preheated to 105 - 110®. 

Do not coat with lubricant the pointed surfaces of tne 
parts and assamblles. 

Farts affected by corrosion should be cleaned, washed 
with gasoline and processed os is laid down abovo, 

Amaaabllas, packed in covers of polyvinyl chloride film 
with the use of moisture-absorbing silica gel,, should be open- 
ed after one year of storage. After the replacenent of the 


lilies gel, wrap the aaeemblles in paper, cure the covers, 
ind put the assemblies in storage for one more year. 

The curing of the cover seam, application of pstehea to 

the film cover, as well ^ the preperation of the siHoa-gal 

ibould be accomplished In accordance with Appendices Ifos 10 
und 9. 

— — --O t ve o bel ow-isHAe--lint--of--aiater±al8- used f or-processingt— 

1. Petrolatum State Standard rOCI ; 

782-53 

2. Cun grease State Standard FOCT 

3006-51 

3. Aviation oil llC-20, lK-22 . . . State Standard WM 

1013-49 

4. Ceresine, grades 80, 75, 67 • • • State Standard FOOT 

2488-47 

5. Gasoline 5-70 .State Standard FOOT 


6. llolsture-absorblDg silica gel, 
grades K:I[ and 0X31 (in lua^, 

or granulated) State Standard FOOT 

3956-54 

7. Indicating silica gel ..... Standard hXulJ 

1800-50 

8. Paraffin paper • • • Standard 306illl7-52 

9. Vrapping paper ......... State Standard FOOT 

2754-44 
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Appendix Wq.9 

IRSTBUCTIONS FOB CHICKING INDICATING SILICA GEL 
AWD FOR SILICA CTL HBCLAIIIIHG 

The present -Instructions deni with Inspection of the in- 
dicating silica gel' arranged od the engine under the flla 
cover and its replaceoent in case it aeiulres pink colour t the 
Instructions also ccntain rseoaasndations on reclaisiing boIb- 
ture-sat'uratcd silica gel, grades ECU and IDRM (in luapa, or 
granulated. State Standard FXI 3936-54^}* 

I. Procedure of Checking Processed 

Epf;jj.qes X9L 

The processed engines (in the flla cover) should be mount- 
ed on case supports in a manner allowing easy inspection of the 
engines on all sides* 

The engines should be inspected monthly throughout the sto- 
rage period* The inspection consists in ohecklog the condition 
of the cover and the colour of the indicating silica gel con- 
tained in the humidity Indicators* 

Blue and blue-violet colour of the silica gel, with some 
grains having somewhat different tint, which however does not 
^fect the prevailing colour, indicates that the humidity of 
the air inside the cover is within the permissible range allow- 
ing further storage of the engine* 

In case the indicating silica gel acquires pink or violet- 
pink colour, replace both the moisture-absorbing and indicat- 
ing silica gel* 

The engine inspection completed, enter the following data 
in the engine Service Logt the date of inspection, the condi- 
tion of the cover, the colour of the silica gel in the hv^dl- 
ty indicators; register all operations performed on the engine 
in the course of storage (replacement of the silica gel, patch- 
ing of the film cover) and any deviations from the storage 
specifications. The notes made in the Service Log should be 
signed by the person in charge of the engine inspection. 
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II. Replacement of Silica Gel on Engine ^ ’ - 

ihen the silica gel in the humidity indicators acquires 
pink or violet«^ink colour, replace the silica gel arranged 
on t he engin e, proceeding as follows; ■ 

(a) use scissors to clip off the side seam of the cover 

(removing a strip as narrow as possible); 

(b) carefully roll the cover down; 

(c) replace all silica gel bags by new ones; 

(d) replace the hu<iu.dity indicators by thoBc having blue ~ 
colour; 

(e) wrap with paraffin paper the surfaces, iriiieh have 
been exposed during the replacement of the silica gall , 

(f ) fit the cover onto the eogine and cure the seam as 
is laid down in Appendix Nos10* 

(g) all operations poi'tedning to the replacement of the 
silica gel should follow one another in eloma Baoeee> ai 
Sion, as quickly as possible, to prevent a raduetloa 
in silica gel activity due to the moisture absorboA* 

III. Recl,qln^rv^,qf Sj^U9a JPjAojT-fea Jfel. 

The drying of the silica gel having a humidity of ov«r 
2fi, as well as the reclaiming of the silica gel used on tbs 
engine as a moisture absorber should be accompUshad in tba ■ 
following manner: 

1. Spread the moisture-absorbing and the indicating 
ca gel in a thin layer (not over 30 mm thick) on i 
iron pans, and place the pahs in a drying cabinet* 

2* Dry the moisture-absorbing silica gel at a teqtaratUZd A 
of 130 to 170^0 for three or four hours, stirring lb at 1 
lar intervals* 

3. Dry the indicating silica gel at a ten^ratura of 
120*}°C for 1*3 or 2 hours, stirring it at regular lntarvm2a«ii 

4. The humidity of the dried silica gel should not mat 

2%* 

3* Allow the hot silica gel to slightly cool, down bafM 
removing it f roc the drying cabinet* For this, slightly < 
the cabinet door and reduce the temperature to 40^| than 
transfer the silica gel into bottles or other containars* 

6* Keep the dried silica gel In cleanr properly-w 
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6, The temperature of the. slider at the given rate of 
travel should be equal to 2^ - 500 °C. 

7, Excessive pressure on the sesa (resulting in film 
thinning) is relieved bj the respective adjustment of the 
lower component of the slider. 

8, The curing procedure completed, carefully tear off 
the edges of the interleaving paper detached from the seam, 
and remove the film sheets from the working portion of the 
bench. 

9, Carefully fold the cover cut in two relative to the 
longer side, with the edges outward, and clip off both butt 
ends. 

10, Bevel all edges of the lorwltudinal seams, where 
they meet the transverse seam. The distance from the butt to 
the hose of the bsvel should bs 55 n«, whereas the distance 
from the butt to the apex of the bevel should amount to 80 mm. 

t1. Cure the transverse seam on the working bench follow- 
ing the Instructions given above. 

Notet Vrinkles along the transverse seam are allowed, pro- 
vided the film is free of cracks. 

12. Turn out the cover. 

15* Use vinyl percbloride cement to attach 200x200 mm 
polyvinyl chloride strips to transverse-to-longitudinal seam 
joints (where the bevel is made). 

14. Use the same cement to attach soft pads of polyvinyl 
chloride plastic to both sides of the cover, where the engine 
rests upon the support. 

II. Curing of Lsat Seam 

1. I^ess the cover around the engine to remove the excess 

sir. 

2. Place the edges to be cured on a board which is simi- 
lar to that used for curing the main seams. 

3* Mount the board onto special wooden or metal supports 
so as to arrange it at the height of the last seam. 

4. Bub the edges with a piece of cloth or gauze soaked 
In clean gasoline and smooth out any wrlnkl js f»nd folds. 
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5. Cure the seam as is instructed above. 

6. Inspect the cover and the seam visually to see that 
there are no holes. If holes are detected, patch them up using 

.^vinyl— perchloride_cenent* — 

III. Patching UP of Cover 

1. Any tears on the film cover are msnded with tha aid 
of polyvinyl chloride film patches and vinyl perehlorlda 
cement (10 - 19 % solution of vinyl perehlorlda resin in diohlo- 
ro-ethane,). The patch should overlap the edges of the hole 

by 15 to 20 an in any direction. 

Hotef The total number of patches applied to the cover 
should net SXCwsd iO. 

2. Thoroughly rub the patch and the affected area vitli 
a piece of cloth soaked in gasoline to remove any Breoav* 

* 3. Apply the cement with the aid of a brueh on tha res- 

pective side of the patch and on the damaged area to be cover- 
ed with the patch. 

Wait for 1 or 1.5 min. and then apply the patch to tbe 
damaged placet thoroughly press the patch to the cover by 
stroking the patch from the centre towards the edges. 

4. The pads of polyvinyl chloride plastic are attached to 
the cover in a similar manner. To ensure a better bonding bet- 
ween the film and the plastic pad, place a light weight on the 
pad after strokiag it, so that the pad is snugly pressed 
against the film surface. . 

IV. Checking of Cover Plla wnd 

1. The check is performed visual inspection, the flla 
is Inspected over a port provided in the bench to llluninato 
the film from below by electric bulbs. 

2. The entire film used for manufacturing the cover la 
subject to inspection. The film should be uniform in its tax- 
ture, well gelatinized and rolled. Through holes, bulges or 
rough nonrolled streaks are not allowed. 

lllnute spots and inclusions visible in the illuminated 
film by a naked eye are allowed, provided they do not erunble 
out when the film is bent to 180° at the point of the Inelui- 
sion, 5^0 
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3. When two sheets of fila are attached to each other bj 
e^loylng the curing technique, no wrinkling or cracking of 
the filM should be observed in the vicinity of the eeaa. 
Strainin g the fila by hand in the direction perpendiculai* to 
the eean should not result in seam lamination, 

P ^m>ittd to strain Jthe .eovar along the 
ffitirs seam, to check the seam by straining it 
iSreasee^°***^’ or to subject the seam to bending 

4. The cured seam should not have any holes located at 
a distance of 5 am from the cover surface. In case some defects 
are dstaetsd in the seaa (poor bonding or scorching) re-cure 
the defective place or repeat the seaa curing procedure, 

(a) Holes occurring on the cured seaa at a dlstan- 
oe of over > aa from the cover surface ore 
allowed; 

(b) hfklnklea in the vicinity of the tpanaverse 
seaa are allowed, provided the film is free of 
Oracss, 

5« The film should cosply with the requirements of Speci- 
fications HXn H786-37, Rpior to using the fila, make sure it 
is provided with a fitness Certificate. 

Following below is the list of aateriala used for curing 
the seams and patching up the covers i 


Bo. 


Description 


1 Polyvinyl chloride fila, 
grads Bwii8 

2 Polyvinyl chloride plastic 

3 Pervinyl chloride cement 

4 Papers condenser paper 

thin parehaent paper ^ 

Fifteen per cent solution of pervinyl chloride resin in 
dichloro-ethane may be used as pervinyl chloride cement (Per- 
vinyl chloride resin, Specifications MXII1719^; dichloro- 
ethansi State Standard FOOT 1942-42). 


Standard 


Specifications HXn U786-^7 

Specifications Mm 2024-49 
I Specifications HIOKy 463-56 
State Standard TOCT 1908-57 
State Standard FOCI 2995-56 
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Appendix Ho. 11 

ELBCTHICAL COKTBOL EQUIPUEMT TESTER BH37-587 
(Operating Instructions) 

(Figs IK, X, and XI) 

Tester EH37-587 is designed for chocking the electrlo 
control equipment for proper operation, as well as for check- 
ing engine rotors r.p.a. 

The face panel of the tester mounts the following equip- 
ment! a reference tachometer employed for checking the engins 
r.p.m.i pilot laiiq>8 designed for checking operation of the eib- 
gine limit switches; a milliammeter for checking operation of 
the 3rC7-lA electrohydraulic system ;aad a resistor knob for 
detecting defective electric units of the engine. For data oa 
the engine control equipment refer to the respective Operating 
Instructions. 

Wa,.Lqw-|»re?q^i^ 

To check the engine r.p.a. it is necessary to connect tha 
wires to the master plug connector. The r.p.a, is checked with 
the engine running. The rotor r.p.m. is read off on the tacho- 
meter indicator, mounted on the face panel, with the change- 
over switch set in a definite position. 

The change-over switch has three positions. Setting the 
switch in either of the extreme positions will allow 
the r.p.a. of one of the rotors, indicated on the switOhi in 
this ease, the r.p.a. of the other rotor can be checked in the 
cockpit. 

With the switch set in the middle position, both 
ter indicators in the cockpit will fimction. 

Checking Operation of Unit Switches 

For checking the electric control equipment of the englMf- 
the tester wires should be connected to the master plug eonOMg^ 
or. .'J 

The checking procedure should be carried out with the 
gins running. 
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The high-preBBure rotor r.p.m. are used to check opera- 
tion of the followlog limit switches* starter limit switch 
CT{ limit switch BIT controlling additional fuel supply An<^ 
exercising of the spark plugs in the engine combustion cham- 
ber t limit switchEn controlling the by-pass valve. Operation 
of cams EM)-1 BSCM » as well as limit switch KC control- 
ling the relief valve should be likewise checked by the high- 
pressura rotor r.p.m. 

Operation of limit switch 13 crntrolllng the hydraulic 
docslorator should be checked by the low-pressure rotor r.p.m. 

Check operating time of limit switch KC. 

In the course of engine starting check operation of the 
following limit switches* CT,Bj[T , KC, and ED. 

Pilot lamp BJIT lights up. at the beginning oi the starting 
cycle and goes out as soon as the electromagnetic additional 
fuel supply valve is cut off. 

Pilot lamp CT lights up as soon as the starter is disen- 
gaged. and goes out at the same time with pilot lan^ SET . If 
the engine does not develop the r.p.m. associated with opera- 
tion of 31idlt switch CT. the starter is caused to be disengag- 
ed by the timer completing its cycle. 

Pilot lamps KC and ED light up at the beginning of the 
starting cycle; pilot lamp KC burns within a specified period 
of time, whereas pilot lamp HI Is caused to go out at the end 
of the starting! cycle or is deenergized by the action of limit 
switch BET. 

Pilot lamps E$0-1 and EM>-2 a3:e caused to light up by 
the action of the afterburner r.p.m, interlock circuit. 

Pilot lamp r8 is caused to light up by the action of the 
hydraulic deceleracor limit switch. 

Pilot lang>8 E40-1.EM>2 . and PS keep burning at r.p.r'. 

values exceeding those associated -.vith operation of che re^.- 
pactive limit switches. 

Pilot lamp W keeps burning while the afterburner is be- 
ing ignited. 

Pilot lamps nS.EM . amd ^ are caused to light up by 
the action of the limit switches incorporated in the control 
panel (njPT-lft ). Tumbler switch P* RELUf VALVE should be 
set in the ON position. Tumbler switch E7‘-2.E7-4E should be 
sat la the ST«4Epo8itioa. 


To oheck the ope rati on of the SFCT-IA electrohydrmal ic 

control system, proceed ss follows* 

- connect the tester wires to tlie master plug eonaeetari 

- cbohect the ground power supply sonrce to the aircraft 
mains; 

- turn on the following switches i AFTSBUHNSB, MaSTSS 
SWITCH. PBOCESSINO (In the K position); 

. cut out the hydraulic deeelarator bloekins aystea (18) 
by turning screw 1 provided, .on the Eit-lSEsftarhnrner coat- 
rol unit to the BLuCKISi cux-uux pwsiticm; 

^ ^ 1 1 ^.— hydrsslie pnsjis te the sis^ 

craft system; wAkA sure the pressure in the hydraulic oyatem 
is within the specified renge. 

Shift the engine control lever to the controlled angaent- 
ed rating sector, and check the STCE-li system 2 or 3 nec.aftar 
pilot leap BtC lights tp. 

Note* It la not allowed to cheek the eleetrohydranlie 


control system earlier then 3 aoe. after pilot Isiv 
Etc lights 19 , sines wbils ths snslss is bsisg suto- 
matieally brought to the sugsentM rstlng hss^ ear- 
rent will bs eaussd to flow throu^ the eoanected 


fhenever the silllasBeter pointer^ overshoots, 
dlsoonnect the i natrus e nt_by. Banl|alstiag switch 
arC7 GBBCKIHG (DPGBEFIi STCT). rbintsr ovsraheot- 
ing ia likely to be censed by an abrupt shifting of 
the engine control lever. 

By smoothly shifting the engine control lever wLVhiJi the 
range of the controlled augmented rating saetor, detemias the 
operating range of polarized relay KBC, aa indicated by the 
qdlliajBmeter, reading the minlnua current value. 

Operation of polarized relay KBC la Indicated by s alight 
kick of the mlllianetar pointer, aa well aa by s ehoraetetlo- 
tlc noise associated with operation of the FA-lfib hydranlie 
valve loeetod in the vicinity of stabiliser attachnont. Gjpwst- 
ing limits of relay KBC, within the range 6f 0.3 to 1.0 si, is 
both directions, should not differ in current values, whioh tes« 
tifies to proper operation of the relay. 
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„ -P»<^«cttng Faulty Ki ectrln llrtH fr, 

loot trtJI «”-f' apaa-a^taa rooutoro Lich dpo o,„tvo- 
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MW x« systeoi these resistors serve to simuiat-*. p-h 
Z“ u«Mcu‘ taps oaiooio^ c o„. 

la* lD4lTlLa°Lits°to "T ““acoaoively discoiDoot- 

of sound * alaalato tholr oporotlon »lth the old 

or sound resistors incorporated in tester BH37-587. 


The detection of the faulty units should be perfoiksd-la- 
the followins order. p«raor«ea-4« 

Wsconnect the plu« froa theaP-31 rheostat trensaittar 
and eoaneet it to th e reei>ectlve receptac le of *><«> ^ 

teeter. Ihdce certein, the electrohydraulic systea fuaetioos 
properly by rerylng aenuelly the flP-JA resistor whose knob"ji' 
iweted on the face panel of the tester. In case the elsetre*. 
h^eulic eystea fails to operate . properly, with the rhsoststi 
end substituted by the reniator 
od in the tester, connect the rheostat transmitter to the tn^-^ 
gine electric pystea and check the JOC-ll feed.^eck tranaattti 
and rheostat P-d ausiag the saae procedure. 

For connection to the receptacle (iriien eheekiiiit the faadJ 

— ' ■-st««« vue ocfsiser caojLe with the aid of a i 

patch cord fitted with two connectors. 

For checking- the feed-^ack transmitter, aanlpulete the 4 

Mf and 1® should bs aanlpulated* 

Normal operation of the electrohydraulic systea with oaa(^ 
of the electric units disconnected and substituted by the 
resistor incorporatod in the tester will indicate ebnoraal-uj 

ration of the respeetlita unit. ^ 

MBISURIWG ADJUBTABIB jet mzZIB nTiinwwp^ 

BT USB OF AEPLIANCB Bil37-575 j 

<Wg.XI) 1 

1. Set the master switch and the afterburner ewiteh la»t^ 
ON position. 

2. Set the PROCBSSIna switch in the K position. 

3. Cut out the hydraulic decelerator bloeklag systea 
by turning screw B provided on the afterburner control uolt 

the filOCEinG CUT-OUT position. .;!« 

4. Connect an air hose delivering a pressure of 4 to 9 

S ltg/8<i.cB. to eppUencs Ell 37-575 (the waive of the anDliaei^ 
should be eloeed). ^ 

5. Connect the ground power supply source end the 

mounted hydraulic pump to the alrcreft ■eina. 


; ♦ v.';# ■ w ■ # 
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iflO hydraulic pump and build up a praasure of 

180 to 210 ks/aq.ca. In the hjdrauUc ayatea. 

■PPllanca onto the projecting inner parte 
of the jet aoaale.flapa BO that the collars of the appliance 
rods are preaaed against the flap end faces (Fig.XI|). 

0p9u the valve when mounting the eppUance on the jet 

.no_|»le.« : 

eoatrol Isvsr to bring the JotMul* ?!Si“ 

8. aeanure the jet noe^e diameter at least two times 
rfter shlftlnft the engine control lever to the respective po- 

SlvlOlls ^ 

Subsequent neasuremeats should be taken after turning the 
appliance to aacther position. 

J.t noMl. dlonot^ Tolnes shotla bo roai oo th. opplio„ct ' 
tope, lo totopinlno tb, truo dioaotor voluo ot tho Jot noizlo, 
the mean diameter value should be found. 

The jet nozzle diameter value corresponding to the given 
rati^ is indicated in the engine Service log.lhla valuf 
Should be strictly adhered to. since it luui been set in the 
couroe of engine adjustment during stand tests. 
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iJFiXJIPICATICKC I 


(rcnerri 

Data ; 


!• Rnclne deslRnation 



Enclne type 

3* Conipres.3or ._ 

— iwo-snoxtf 
with afterbtuner 


4. Conbustlon cheabops: 

spool (3+3) 


^luaber , , , . 

flow, aooonaodated la ' 
coemon bousing 


. ^umberlnr . - * . 

•••■• 10 pieces 


5. ?urblne 

left-hand, starting 
upper left-hand ohaibiB^ 
(looklne ftid) J 


6. Jot nozfjle 

- • . . Axial, 2-otage, _two» 

shaft; 2nd stage 1 

shrouded ^ 


7. ArrajiGenent of engine 
acceocorlos .. 

>... /idjuotable, rarlable rl 
3uty; dlaoeter of thznef 
varies within 526 - 68^ 

6. Direction of rotctlon of 
J'otorc . . . j 

'••• Lower 

i 


9. nnclnc overall dlnenclons: 
(c) lenctl: 

Countoi^loclcwloe (aa 1 

viewed froB Jet nonsle | 
end) 4 
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«n .hro«d ■ ' 

acoeseorL'd 

IC. Dry v/elrrVia. . *•*•••••••.» lcf!5 ran 

Wot over 1 

sate: D,, ^ ■■ 

and aonenblles delia.c— t -- -•ccocsorleo 

aell.c...d Hxonc './Ith the engine. 

11. Enclne weight, as delivered ^of 

over 1147.^ 

~-t: 

12 . Enslne mounting on alroroft .. oo 

13. Iblclne lu fumlofted with: * 

Puah-button Mminroro^°i°o-‘"'’“”“ fouldlnc Tor 

2«eZ 2„\wr -in tool ond 
W lubrlootlng oil uyotem; 

2op normal o^ratlon^^ho^o^l'”, "''-'ba providing 

tlons; nclne at any atmospheric cor.dl- 

naln f2l ^^'^lable duty jet no.-;slo nnd dual 

ratings Incorporating pfuiel for control ..f 

reliable .or 

vni system of air * 

bled from thn «« bleeding. Amount of air 

““ « atl'o" o^dmon?!:: og. 

kg/hr 


50X1 -HUM'* 


14. Guaranteed .'ocrvloe life of engine 
up to firct overhaul 


liefer to ServiJ 
log 


hours 


- Ircluding operation at maxlnmra and 
Buemonted ratines for not nore thoan _ 

Woto: -..hen coalculoatlng the entire operating life of 

the ongino, enelne running tine on the croimd li 
coricidercd to bo equal to 2C-^J of the entire -BIS 
ing life. If the engine running tine on the gpc., 
cxcoodc 2 r, of the .:orvlcc life, the subsoquent 
oper lion should be cclculated 1 hr per hr. 


L'i. meters of Jot Knrfio 


.;-:t r .- in Ratines 

Tull augmented rating 

I'inii-Tur. -ugnonted rating .... 
Kaxinur. ratirf’ 

68 f. ran 
6lc+^'^ 

Wormr.l ratinr 

526^1^ 

r 0^+14 

•■.. nom.tl r tlnr .. 

Idling r.tlnr 

nn: 


h'r.g.lne Control 


^ 


1. ^ginc control is accomplished by noans of the coBt] 
lever, throur'i. Me nodiun of the control unit. 

/i.o fon.r..! uj.l . c^nsir+s of retaliating fuel purap nr-i 
.-r.a r.- uirc.- ccntrol panel nyPT-K., connected by moans of a " 

1 nb. -ho ountvol uyuton prcvldub f„ op<,r„ii„g tbu umglm. 

'-t the -ollowing ro tings: 

(.0 idling rr.tl;:g, rhich ir sritehod on by setting the 
cn:lr.e control lever ar.^mst the idling rating .-top; 

^ .1) rrtin-s from Idling to naxinur, rhlch arc snltched| 
:'r. :y Shifting ‘.ho engine control lever from the Idling rat 
.'•top to the na::inur. rating stop; ' 
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- 1C - 


(c) na^InuD ratine, tthlcC la .arltchol c„ tv acttlnr f.,o 
onelno aontral levnr aealnat the nralnun ratine atep- 

(d) mlnlnun aucaentod r.itlnr, v»hich 1- . x,. 

the^pdne oontral lever nrrlnrt the nlnlnun:‘',vn^entea 

■a<;v.n!‘'l'”’“'^ on t;- 

ra«^ af T I nnwentcd 

rating stop to the full augoented rating ctop; 

eusEented rating, rhich i= ..,ee~pli,,bed fcy 

(e) eoslne atopplng, ,l,lch la eccocpllahca iy -ettln- 
the engine control lever agalnrt the CUT-cl- (crai) atop:: 

The jet nozzle Is of vr»ri,-'*'io ^ 

;rSio^-r::r*“' “ *= 

Changing of jet nozzle exhaust rxea 
for setting required engine rating 
Electro-hydraulic typo 
Ili'draullc fluid Alir- 1 », Cpeclflca- 
tlonz Hn-lO-58, or AJjr-lO, State 
Standard 6794-S3 


Purpose 


Control system 
Operating fluid 


Hydraulic fluid pres- 
sure in System 


180 - 215 kg/oq.cn. 


Starting Svnterj 


Aulonatic, autononour, electric, nltr. 
voltage switched over fror 2it to AS V 


1. Starting system 
type 

2. The starting cyetem 
provides for: 

t» “ lonporrtnro cf -Pr 

e three tlnor In nnccenslcn, vlthout ho,-.rt-ch.-rrl%- 
Storage batteries; 

te *nSr r*"' ' ter.perntnre cP 

C five tlnen m cnecerrlen, nnlnt e .^„u.d pocer nnppi.. 


-V vi-rvo •;.0'V:o' 




source of tl'-O AnA-2;;n ti'pc, nth starter not requiring a^_ 
cooling in bctrecr. the operating perlodc; 

(c) engine strrtlng during flight at any a'lTnospherlo 
conditionr, at altitudes of up to 12,':CC m. (with oxygen mip 
and up to rc.". m. (vrithout oxygen supply). , — — — 

3. Ltarting ryztern. rtsrtor-£encrator, starting 

components ^ oent, starting fuel systoo, 


igniters, oxygen supply systeaif 
star ting fuel control unit- 
porsteu in puinp HP-^4, else- 
magnetic valve controlling fuel ? 
feed at starting, starting fu^ - 
ignition system, air blow-off 
valves (2 pieces) 


terter-Generator 


Purpose 


Pucher 

Direction of rotetien 
Cepx ratio 
.Vt str-xter du"y 
.'.t gentr-^ter di:t:’ 


rCP-CT-l2000BT 
Is used as a starter during * 
starting. ’.'.'1th engine runnin g, «; 
employed as a D.C. generator* 
Change over from starter to-;^ 
rator duty is acconplinhed i 
mrtically at 32 +2^. of hlgb 
Exiro rotor normal rating or *1 
timer within AA.C +1*2, sec* 

1 piece 

Ccunter-clockwise 

2.2A9 
2.2A9 
1.3AA 


Gtarter-gencrator nay hr operated .as a 
‘ timer In rue cession. 


starter not a 


o * o < • « 

$tCRET 


( A- . A •> - ' 'V'.* ’ -'i^ 

• • • • # 









Sanitized Copy Approved for Release 2011/02/07 : CIA-RDP82-00038R001500140001-1 




Sanitized Copy Approved for Release 2011/02/07 : CIA-RDP82-00038R00150014Q001-1 



'REi(Sr dIsSIah 0 o 0-0 


o o 


-■f ;ulTgvnt 

(ic not doll’-ercd rith e.nclne) 
Aircraft p„.r tupplj „.rcc (rt.ra.sc tcttorlcr.) 


IVpe 
Number 
Purpose 

Starting 

box 

Ground power 


■ scurco during online 


15CUC^5 
2 pieces 
la employed as 
starting 

B-J-IS/. in-cUcl ,r. tircrcft Aje not 
suppliea P.lonc witl: the engine) 

KTIA-^ (in^ ^r.lled on groimd power supply 


Bupp]^ source acurce- i. no^ dr,r . 
cltch tex ■ ensTL) 


Timer 


Type 

Purpose 


.■D7~4;-D (installed on circraTt; is net 
delivered along with the engine) 

Provides for successive operation of the 
electric starting eeulpment within the tine 
period of /}/(.c +1,2 sco. 

_ctartlng '" nel rVn+.^n 

During engine stprtirig on ground and in plr 
^=t,K provliet for ecBcllnc cupplj into 
l^Ccrf oonbnotlon 

^.vlntlon eesollne E-70. state stmdord 

ruel consumed in iJjt over 0.3 lit. 
one storting 

Conponanto Inoorporrtcd In ntertlns fuel croton! 

III 

fuel pump (instal- 
led on air- 
craft) 


Purpose 


Starting fuel 
used 
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Kumber 

Output 

Pressure should 
be adjusted at 

.■vtarting fuel tank 
pressuriL-aticn 
value 

(d) jJlectronagnetle 
starting fuel valve 
Cype 

IJucber 

(e) name igniters 
IJrpe 

Uunber 


nhP-10-$ii, cc‘''-r t: pe, driven by elw 

motor 

1 piece 

lit. per hour at c pressure cf . 
2^ hg/sq.cc., with V = 24 F attSl 

2 ^'j.2 ::g/sq.cr.. (with no air prow 
supplied in :.' tank end at voltage ' 

25 -t z-s read off aircraft TPlti 

.4 +';.05 kg/sq.cn. (provided by 1 
turin^ plant) 


kIKnT-9 

1 pftece 

!lxternal, with low-voltage ignition, 
system and oxygen supply 

2 pieces 


llanc Igniter Oxygen Cuunly System 


Tujrposc 


To supply additional amount of t 
tc flame igniters for more effeoti 
Ignition of main burners when i 
engine in flight 

Components incorporated in o:qrgen supply' sj'stem: 


A'.xygen bottle 

Cxygen pressure 
reducer 

Ilectrocagnetlo 
oxygen valve 

Non-re turn oJZ'Gon 
valve 


Kot less than 2 lit. capacity C«3 
cr. aircraft), 1 piece 
213'.’ ; outlet pressure amounting 1 
9 - I'-.S hjv sq.cm, (arrangei on i 
1 piece N- > 

1 piece (mounted on aircraft) 

1 piece 
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OrsGcn prcscure forward of 
flame Icnlterc 
Electromagnetic fuel cupply 
valve ; 

Purpose 


C'.5 - e,!;i /:g/rc.cD. 


Supplies fiillitlonnl amourit fuel 
(6/t +3 lit/lir) for nccelcrr.tlon of 


lype 

Number 

Starting fuel ignition 
system 

Air blow-off valve e; 
Purpose 


Ic started to re suppiic-d within 
25 sec. after tutton SrAIITirifJ 
(p/Ji.CK) is pressed; additional 
fuel cupply is discontinued as 
soon na hlgh-pressurc rotor 
reaches speed amounting to 48“? of 
Itc normal r.p.m. 

1 piece 

Lov.’-volt."£ 0 , onploying eroslon- 
type sxirf.iCe diccharge npr.rk plugs 


Discharge part of air Into atmos- 
phere to prevent engine from stalling 
el starting cn ground 
Hydraulic 
2 pieces 
Not over 65>'^®C 


Not over 6; sec. 


oype 
Number 

A. Permissible gas tem- 
perature eft of turbine 
during starting 

5. Tine required for 
engine to gain idling speed 
from the moment starting 
button Is pressed: 

- afterburner may be turned oi 
after pressing the starting button; 

Notes: 1. During autonomouc starting, the lime period 

required for reaching the idling speed m.v 'cc 
increased to ICC roc. 


within not less than 9C sec. 


tO-.-r -O'; 


Vo A; 

•.o 


o ' * o ■' O < 




” / - .SECRET 
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2, In care the maxinum or augmented epood la 

reached within 90 sec, after pressing the start-*;; 
ing button, gas temperature aft of the turbine 
is fllowcd to bo increased to 720°C (for not 
more than 5 see.). 


1, Orado of fuel 

(a) main rnd afterbum or 


Duel booster pump 


::ypc 


T-l, State Standard 4138-49 
?-2, State Standard 8410-57 
TC-1, State Standard 7149-54 

|;ove ; engine cay oper.-’te on fuel 7-2 for not more than 
5 C hours . 

JWHlJffr 

Centrifugal, with pemanent- 
presEure valve 
Counter-olocknise 
1.344 

1. ', +3.C kg/sq.cm. nbB 
1.8 +3.V kg/cc.cra. abe 
Not less than 0,46 kg/oq.on. ; 


Direction of rotation 
Gear ratio 

Pressure upstre; m of booster 
/.t*^?ir,v ratine 
Short-time (v/ith aircraft 
deenergized) prossiure up- 
stream of punp (up to 
6Cj: n. for 7C-1 and 7-1) 
■(Up to ACCO m. for 7-2) 

3. lucl pressure uprtre.am 
Oi lilgh-presrure fuel pumps 
(main and aftorbumor) 
Chort-tine pressure rise 
. t Idliiy-. rating 
4, ::oirt luel regulating 
punp: 

"ype 


Hot less than 0.£ kg/sq«0B« < 
2,4 —3,0 kg/cq.CQ. nbo 


Up to 4.0 kg/ sq.cn, 

Dot less thjui 1.4 kg/oq.cn* 


HP-214 , plunger, with vai 
lor-press\ire rotor spe ed gOT« 
end with device for limiting 








• ^ 


O 




# ' 


. 1#: ■ 
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Purpofle 


Direction of rotation 
Gear ratio 
Starts regulatirv' 
engine epeed 
automat ioally 
Maximiun fuel out- 
put (at Ilg e 
11,500 r.p.m.) 
Ulnimum fuel out^ 
pit (at II 2 “ 
10,000 r.p.m.) 

5. Afterburner fuel 
regulating pump: 

Ijrpe 


precnure Incror.ce r.t accoloratlon; punp 
Ir furnlc\o.i v/ith }Tydrfulic docclerator, 
atrjtlnc fuel c.-ntrol unit, by-paso 
vrlve, r.nd diatritutlnji valve. Pump 
rotor if! driven by onjino hlgli— prernurc 
rotor 

i"otcrn fuel inippllod into combustion 
Cf.nr;ber3 to provide for nnintnlninc 
prodetomined engine speed at sustained 
ratings and internodiatc ratings 
Clockwise 
2.76 

at 85 -2'!', of normal rating, or at 
950C - 20c r.p.m. 


Not less than 700C'*’^^^ 


lit/hr 


360 +15 lit/hr 


HP-224; plunger type -.vith afterburner 
fuel regulator end baroctetic fuel 
supply limiter; punp is fumiclied trlth 
afterburner valve, high-pressure rotor 
speed transnittor with limiter, and 
control unit By-4B 

Uoterr. fuel delivered into aftorbumor, 
wits Pg/P^ ratio maintained at the same 
value; limits fuel delivery depending on 
compressor outlet pressure; limits 
maximuin r.p.m, of h.igh— pressure rotor 
Clock\7ise 
2,57 


O O , 0 ‘ « 


50X1 -HUM 

17 - 

1,-ot loss than 10,5CO -400 11' 
Not over 8C kg/sq.cm, 

Not over 9C kg/sq.cm. 


llajclnum fuel •".ipot 
(at rig 11,150 r.p.m.) 

6. Pressure of fuel in 
pilot manifold of engine 
main fuel syrtom 

7. Pressure of nf terburnor 
fuel at iCP-22'I' punp outlet 

8. Main tumor: 

'ii'po 

Number 

9. f^tartlng turner: 

Oype 

Number 

1C. Aftertumor fuel 
ln,1ector: 

Type 

Number 

(a) ir. larger manifold 
(t) in smaller manifold 

11. nixer at main and 
afterburner fuel inlet 

12. ■'uel tenperrturo j.t 
hlgl.-prcssuro pump inlet: 
continuous 

chort-tir.e (IG r.lr. per 
1 operating hour) 


Lubrication Gy stem 

1. ::ype 

2. ril gr.'’dc used 

3. Oil consumption 

4. Pros.''ure in oil line: 

(a) f-it all r.atlncc (idling 3.5 +C.5 kgysq.ci 

rating exclusive) 

(t) at Idling r; -^Ing Not less than 1.0 kg/sq.on. 


Centrifugal, two-ctago, dupl( 
10 pieces 


Centrifugal, clnglo-stago 
2 pieces 


Centrifugal, single-stage 
1C2 pieces 
pieces 

42 (including 2 starting ihj» 
ors) 

Cau.-e, h.Eving 16,900 meahea.c-pH 
so.cn.; Incorpor-atod in units 




0 

o 

o 

;0 ^ © 

© 


0 
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o 
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■1 

o 
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Note ; At Jiltitudec oxcccdin/; lC,Ct O m. oil pixjrrure nr-j’ 
drop to 3 kfi/nq.cn. 


5. Oil topjporaturo at engine 

Inlet 

Oil temporature et engine 
outlet 


Not lers than -4C°C 
Not over +1UQ^L 


No te ; Cll tonpcraturc is ncarured during experimental 
tests carried out in cctnpliancc v.-lth r. Epccial 
schedule , 

6. Oil pumps: 

(a) delivery oil pump: 

IVpe 
Number 

Direction of rctaticn 
Goar ratio 

Delivery at normal rating with 
back pressure cuaounting to 
3.5 +0.2 kg/sq.cn. and oil 
temperature of +6C - 75°C 

(b) oil pump for scavenging 
oil from accessory wheel case 
and from central and rear 
supports: 

Type 
Number 

Direction of rotation 
Gear ratio 

Delivery at normal rating 
with back pressure amounting to . 

0.5 - C.8 kg/sq.cm, and oil 
temperature of +C0 - T:.°C 

(c) pump for scavenging oil 
from front support; 

Type Gear- type 

Number 1 piece 


ueor-xy pe 
1 piece 
Clockwise 
3.168 


Not losr then T i; lit/mln. 


Gear-type, three-section 

1 piece 

Clockwise 

3.168 


7:ot loss than 135 lit/mln. 





DISJM 


Direction of rotation 
Gear ratio 

Delivery at normal rating with 
back presrure wnounting to 
C.3 - (.8 kg/co.. cm. and oil 
tempercture of +6^ - 73''G 

7. I'll proesuro gauge 

8. Fuel rnd oil unit c ;nslEt- 
Ing of fuel-cooled oil cooler, 
low-pressure fuel filter and 
oil tank 

T/pe 

purpose 


Clockwise 

/*./i61 


Not leer 
JIHFJ-ST 


than 12 llt/mlni 


357C 

Cooling of oil at any of 
engine ratings 
16 lit. 

12 +C.5 lit. 



Cll tank capacity 
Amount of oil inserted in tank 
Klnlmun amount of oil allowing for 

normal operation cf engine 7 lit. 

9. Provision h.ac been made in the engine oil system for 
draining oil from all lower points of the oil cooler and of 
the engine wheel case, pb well as for breathing the engine 
througli the centrifugal breather with bcrostatlc valve, < 
ing normal cperc tion of the oil system at high altitudes. 

1C. Vhe engine oil system provides fer normal operation < 
the engine irrespective of interruptiens in oil supply (dUX 
Inverted flighi , etc.) remounting to not more than 17 oeo. 

T -ni^ion rivstom and Electrical •■.qulment 

1. '^ypo of ignllion syatom a;ioctric,. low-voltage 

k. Boo.nter coll unit; 

(u) Eci'Vinp combustion 
chambers numicor 
number 

(b) rcor'/ing af tcr’-urnor 


number 


KHA-ll^r; 

.1 pleccr 

::H/-114r.: (installed on ) 
craft) 

1 piece 
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3. starting spark plugs: 
serving eontuctlon ciiombcrs 
niuober 

seinrlng afterburner 
number 


4. Generator regulating 
equipment 


5- Aftorbunicr control unit 
with relay T, type TKE24nflT 


Purpose 


Humber 

6, Eatings control panel: 

35? pe 
Humber 

7« Variable duty jet nocale 
oontrol system: 

Type 

Components: 

Bheostatlo trancmitter 
Regulating rheostat 
Feed-back transmitter 
Pu^se delivery box 


.'.hloldcd, jrurr.'ico discharge 

cnH-^3 

2 pieces 

C3-2ia5 

? pieces (including 1 ctand- 
by) 

Pyr-82 raid (■'Wo 

not delivered with engine; 
installed on nlrcroft) 

KAil3fl (is not delivered 
with engine; Installed on 
aircraft) 

Cause:, ef tcrburr.er to bo 
turned on and cut off 
automat Ically 
1 piece 


nypT-is* 

1 piece 


arcy-iA 


Electro-hydraulic switch 


6. Control unit: 
lype 
Humber 


By-4B 

1 piece 



li a p t e r 


ocial, two-spool. 


JIP-3A 

P-1 

JIOC-IA 

JG1C-1 (installed or. r.lrcrrift; 
is not delivered with engine) 
rA-164U (In.^tallod or. air- 
craft) 


The engine cosTressor (I'lg.G) is 
Gix-stage type. 

The conprossor conpris.es a stator notuiting fixed vnneo.^ 
the guide vfino asscnblics, ^-nd two rotors: a low-pressure 
rotf.r rjid a hlrh-pres.surc rotor; each of the rotors conslct^ 
of throe stages. 

The first four stages of the conpresror ore cupersonlojijl 
as regards the relative -velocity of the air enterinc the : 
blades; the air at the guide vane assembly inlet hae a euT)^ 
velocity. 

'I'.o rotor binder inpart energy to the air, slmultancoi^ 
slowing dcvrn its iziUl velocity; the guide vane aseeoblleo | 
rtraighter. ti.e rir r-Trern until it flows in the axial din 
tier., and cause .'n incrc.'ise in The arlrl velocity. 

■j>ic nrrangenent provides for sa'lsfr.ctory operation 
both the rotors and the guide vrne assemblies. 



atator 


The conprcscor stator (Fig. 6) ccnslsts of dictance *3 
front casing 3, casing 6 of second stage guide vane ossaj 
middle casing B, casing 12 of the fourth and fifth atage ^ 
vane asconllies, arn roar casing 14. /ll tho caslngc are’^jg 
v/iillcd, light s-.rur.uror fabricated in steel rhl<*h*^X 
the use cl rclded guide vane assemblleE giving reliable {] 
fornance, 

'iho carings are coupled to each, other b. means of b(^ 
pasacd tljcough fl.'uiges. neither of tho casings, excluaiT^j 
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the fourth and fifth staces, har a longitudinal joint, which 
addB to the rlcldlty of the cents tructlon end allcwr the cnrlnce 
to be made thin-ivalled (nail thickness anounts to 1.^, - 2 inm). 
All the vanes of the guide vane arseratlles (exclusive of the 
vanes making the sixth stage) are attached to the casing- by 
means of point welding. 

Five stralghtcner vanes 4 of the first stage are somenhat 
thickened. Passed tlircugh one of the stralghtcner vanor is 
a drive shaft rurnlng to the lew-pressure rotor speed lr;ir-s- 
mltter, to the oil pump, soavenrinc ell from the front support 
of the engine, and to the centrifugal governor oi regulating 
pump 'hJO v;isc3 serve for delivering oil to ;aid 

scavenging It from the frent support. Supply of air for he t- 
ing of the nose bullet and prescurlzation cf the oil labyrinth 
sealings, as well as brea thing ;.re accomplished by the use of 
the other two thick stralghtcner vanes. 

The arrangement of the lines in the front easing is 
diagrammed in Fig. 6. 

Front casing 3 accoanodctes low-pressure rater front 
support 2. The front support is made in the font cf a housing, 
oast of magnesium alloy end accommodating pressert-in steel 
hearing holder and steel nitrated bush contacting sealing 
rings. The hearing cavity is fitted with r^ cist cover, also 
accommodating n prossed-in nitrated stool tush for the front 
sealing rings. Tlie es-st support is secured to the flanges c.. 
the vanes of the let stage guide v;mc assembly. 

Attached to the flange of front casing 3 is second 
stage guide vane soEccbly 5 aligned with reg.-ird tc the 
cylindrical surface. 

Iliddlo casing 3 serves for arrangement cf third guide 
vane esserotly 3 and for forming front pressure chfunter 7 , 
reducing axial force acting on the middle support tearins* 

The v.anes of the fourth and fifth guide v.-inc anrentlles 
are secured in casing 12, which, In rontr":dlctinotlon t«. the 
other guide vane assonblies , has p longitudinal joint, ’.he 
rear flange of the casing Is coupled with the aid of fitted 


tolts to 'the fron: flange of ref.r casing 14, which Is a load- 
carrying, component serving for correction of the coir.pros_ oor _l c ^ 
the hot section oj- the engine; it tlco connects the low-pres- i 
ruro section to the hlg: -pressure- soctir .*ind ecraprlcos one of 
the ncin Icnd-c rrying. rtructui-es of the engine. '.ccommodatOd || 
in the reer caring are guide vanes 1!} of the sixth stage, Jir hl cp 
arc secured by means of trunnions aitd belts to the inner and 
outer walls of the rear caring. 

roaring, holder 19 rorver for rttficliment of the holder 13 
of middle support n-' the re: r support of the hlgh-pressuro ■!* 

rotor. 7hc boarin,: holder is nar.vifuctured from steel and la y| 

ossonti.’lly ligrt welded construction, relnforcod by stlf- . ^ 

feners. a'~^ 

''ho V,e;..rln, - older acconmodutec oil supply pipes 17 and ^ 
oil scavenglnr, pipes 1C, nr well as air linos comprising two g 
piper delivering aii' to the dire of the first stage turbint.^ 
(via Intaho 2?) find four pipes for outlet of air, bled from 
the compressor third stage and serving for cooling the 
turbine bearing holders, t'hls air i.-^ diverted to air col- 
lector 29 and further is discharged into the atmosphere vlo 

pipe 28. • 

T'-c air lines flso comprise eight pipes 16, serving fp^ 
air discharge from the lafcyrir.tr sealings of the rear Buppor^ 
to receiver 24, where the sir is delivered from the labyrla*«a 
of the third and : ij:th rtages, . nd cf two connections 25, 
tbnough whic'.i the - ir is dlschr-rgod to the atmosphere. 

rearing holder r.re:thir.i: Is r. ccor.pl is hod by the U30 of. 
breather pipe 2C. 

Vho lower part ot the lerjring -older accommodates oil ^ 
colloetor 2., which '-.elds oil dr^:inlr.g frun the roar support.^ 

ho^-FicPsure P.otor 

■:ho low-prcrsurc rotor h'i. .-) ecncirts of rhaft 36,— 
-hrec disc.., aid f.c bl’ dor of .he first - third stoges, l!Uip| 
Df s; Mnlesr . -c-ci. ir.-t rtr -c disc 34 i^- r-ligncd with : 
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oil to the bearinc of nia support ir cannct be rtcllvorod In 
the usual Banner, it is supplied from a fixed injector 
attached to mid support 13, into the oil collecting bushing, 
at sooe angle to the engine focis. The hur.hing ir provided 
with blades, which swirl tlic oil, thereby causing it to be 
carried to the bearing (by the action of centrifugal forces) 
via three injectors. Tlio srune forces cause the oil to be fed 
through the riuming bearing and further to be discharged along 
the inner surface of the rotating hushing and vie the holes 
In the trunnions into the oil space of the rotor. 


50X1 -HUM 


C h a. p t e r II 



Tiie engine is cy^lpped with c cannulcr combustion ohaabor: 
system (Fig. 9). Ten cylindrical combustion chembore of the 
straight-flov/ type arc arranged In the circular space betweeHl 
combustion ehsmber Iioueing 6 (fanning the casing of the 
proper), and rotor shaft tube shield 7. The front part of 
housing 6 and shroud G form an annular diffuser whose fume'll^ 
is to slow down the fir stream at the inlet to the oonbustlai 
chanbers. ‘Fnc combustion chamber proper is coaprlned of 
tapered done 1 with swirler 2 and deflector 9> throe— seotloo 
liner 3, ard flsnc tube 4 with combustion chamber attaebaent .. 
flange 5. 

The air coming from the compressor passes through the 
fuser, and enters t!’c combiistion chamber via the swirler 
the holes provided ir. the dome. Deflector 9, having two 
of holes, mahre for ur.il orr. distribution of the clr in the 
mixture formation .':one f’nd provides an air coat nerving for 
cooling dovni The conbustior. chamber dome. 

The tir fed into the concurtion chamber is divided Into 
the prinar;' snd secondary air streans. 

The prlm."r:' : ir, used up during fuel conbuctioni 
the comlvstlon -'hvi.bor t>a*ough the sivlrler, so well as tl 
t}ic holes in tj'c dome and in first section of the 
'..'hilc pr rnirg t’.i*oug:; the swirler, the air stream is 
t; 0 rcrultir.,: ceiitrifugfl forces throw the air .against tho 
walls Cl the dome. .'f a re.sult, f r.orcfaction zone is 
In the centre, duo to wh.lch hot combustion products flow 
i;ow.*xds the burnerj this cruses increase in the too poratnrp 
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Chapter 


nonnlo diapr'.ivvn aren ic accor.plir^hcd 'ry rearrangenent of 
ccccr. i.ric tlocltr: 1^., .::.vLn£ v'lrious groups ol' occontr'iclty* 
The outer .-mcl inner flen^PK of t:.o nor.:.le dic.plira£n vanes ' 
form the tapered profile of the flow path. 


it-trl'lne Tlrct-Ctrni 


The engine is furnished with a tnro-starr. 
turbine (Pig.lc). ^ ' ' 

Each Of the turbine stages has its own rotor ru-.d nosslo 
dlaphragmCstator). 

outer uhuft 47 of the firot otoEe rolor !t rlEldio' eie- 
oeotea to the hlsh-Broosure corpreoegr and renreoetiti- the hi ..a, 
presBuxe rotor. ' ' 

Inner shaft 4G of the turbine cccond-cfa<;o rotor is 
coupled to the Ion-pressure conpressor and ir-ihos the low- 
pressure rotor, 

rirst-Sta'-o yoszlo Sinn-.-.rt.^ 

The nozzle diaphrugo of the firr •. stage consists of inner 
tuppoTt 1. outer rlu. le, rr.dla etrutr l; aoeonoodetlUE icltt 
In their threoded endn, ..nd hollot v.mco 19 vilTh flancon CE-t 
Of alloy. 

.ith in “■ "“S'- =>- i 

•Ith the help of fifteen fitted tolto; It conprloor part of 
the engine inner load-cariylng system. 

Outer ring 18 is secured together with nos sic diaplu-acr 
casing 20 to the rear flange of the combustion chamber ard 
constitutes part of the engine outer load-ci ri-ying .-rtem. 

Struts 15 and the bolts acconmo dated in their ends, con- 
nect concentrically the inner support and the outer ring, .md 
link the inner and outer locd-car:ying syrtons of the engine. • 

Nozzle diaphePagE vanes 19 (40 picoos) arc mounted on 
struts 15 and ere retained by screws 17; adjustment of the 


■'ho hlg’i-prosrurc re tor rests, on t-o supports; the front 
support Ic rcpri'oont.’d by n 'dQU'ulo-row angular ball bsarlag, 
acconmodated in the compressor; the rear support is fomod by" 
turhino roller i or ring B. The cup of r oller bearing d with 
the cage nnd t' r rollrrs is mounted in holder 7, which Ic 
drr im to t:,c f 1.- ngo of roar oasiiig t by twelve bolts 58. 

roller herring cone I'.' is fas+nned to buoh 11 by seens 
of nut 12 rnd loch 13. 

Conrioctici. of turbine first-stage rotor shaft i»7 to the 
hich-pr^scure cen; press or shsft ic accociplichod by nepjis of 
splines; nutur 1 all'grmert of the chefta is ensured by two 
cones I and V; augv.lfr displ* cement is prevented by retainer 
atteci'cd to ;;ha'''t 47 ly screw 55. 

The rotor of tl.c turbine first ategc concicts of shaft M 
disc 35, end bl dcr :i. 

lowel-locf ted the rocLT end ol the shaft are the foUotf' 
ing components; rii.g 1 older C, sj.rifl cuch 11, fnd inner bear- 
ing holder 41. 

Ti:e dire is connected tc the shaft v/i'ch the aid of an 
adjuEtlng l;;-r.d ^.nd r i.vtccn radirl dowolc 39. 

Under :.l (Cl piecec^rre ..‘r.bricc trd in hoet-rec luting - 
a.iloy. '.hoy .-re rccnrcd .o the dire with the cid of flvo- 
toot: fir-tree lock.-. The blades ?a-o held agt Inst dinplaoe— 
mor.t by plate lochs 1.';. 

V'rr ro.or i;; subjected to :lyrr:r,lc brljmcing which ic 
••-oconpllri'.od by re^rr_ugcnrnt of the bl;;dcs .Uid Installation'.' 
'*2 b)l''i'cirig bolts C ;nd 34. 

■par. "ror. tb.ir, f.'.c l.igh-procruro turbine 'rotor and 
the ! igb-prcrcuro conprercor rotor :irc rub jeeted to joint 
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■balancing when pocltlonod at , 
other. 


certain .-inglo relative to each 


Cccond-Stam Nozzle DiaphxnKn 


The cccond-Btage noczlc dlapljagn conclctc of caring 2o, 
thirty eight vanes 30 cant from alloy and attached to the 
inner surface of the casing by raeann of holts 29 and ring 32 

The outer and Inner flrnger of the yonen constitute ta-.cr- 
ed surfaces of the necond-r.tego nossle dlaphragn flov/ path; 
the projecting outer flanges ni l:o up the sJiroud of the first- 
stage t\rrblno} the casing of the nozzle dlapta-agn constitutes 
the shroud of the second— stage turblnej the ■''oscec of the 
inner flanges forn two cylindrical surfaces for lacyrinth 
sealings. 

Ring 32 ensures stability of the labyrinth cylindrical 
surfaces. Adjustment of the nozzle diaptjagr. area within a 
naxTOW range can bo perforned 'ey turnir.g the 'zlados rt the 
expense of the clearances between bolts 29. 

Pitted between the end faces of the first and second 
stage vane flanges arc sealing gaskets of ac'oertos cerd, 
enclosed in thin steel sheathing. 


oocond-ytr <;c Turbine Rotor 


The low-pressure rotor rests on -hvo supports. The front 
support is represented by a radirl thrust ball bearing, 
accommodated in the shaft; the re;r support is constituted 
by inner roller bearing 2S of tho second— stare turhine rotor. 

The outer ring of this 'cerrinp is mounted In holder tl 
pressed into shaft i;7 and is secured by nut 26. 

The inner ring of tho roller bcf.rir.g is fastened by 
nut 23 on inner shaft bush 22. 

!Ihe shaft of the low-pressure compressor and tho shaft 
of the turbine second-stage rotor -'re coupled 'by nersis of 
splines; axial forces from the low-pressure rotor are triuis— 
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which also servos to prevent ' 


mltted by spherical nut I'V 
longitudinal displacement. 

Hut IV is retained by locking bush ^1, spring 52, and 
tlirust rings 53. ‘ 

The rotor of tho first-stage turbine consists of Imter^ 
shaft- 48 with disc 36, cfir^ying 64 shrouded blades- 31« 

Located av the rear end of shaft 4C by mctiis of doVelS;|| 


arc: labyrinth ring 44, shaft bush 22, and blanking cov^p 
tlachir.cd on fne shaft, below the tush, rre spiral gpCOV#a-s 
a circular recess serving for pf.ssagc of the cooling aiP l 
prevents heat exchange between shaft 48 and roller bearing'^ 

The connection of t}ic shaft with fse disc is a fork 
type: tho rear end of the shaft is fitted between two mncl^ 
lugs of the disc* Ti'cnty ridi -.l dowels reci.jrinr the Joint, 7:| 
provide for the neccssrry strength of tl'.c structxire. 

Hades 31 (64 pieces) arc made of heat-resisting allcgrf;^ 
The blades arc };eld in zi e disc by five-tooth locks of the'-i 
flr-trcc tj-pe. 

T’-.e blades .--re retrined is place by plate locks 33. 

7hc r!;ank section of the rlades has a throe-knife lug, 5 
serving as r. gas labyrinth. 

Tlie shroud provider for dinping blade vibrations. 

The shroud components arc fc'uricatcd in hont-resict; 
alloy and conprisc 32 s}’jroud sections 56 md 32 shroud d 
The shroud sections are fitted Into the holes of ^ 
so that each section covers tws blades, riounted into i 


: bolts* 


holes, between two neighbouring sections arc shroud bU8}t 
The latter are made tubular to reduce centrifugal fopcas.^ 

The rotor of the second— stage turbine is ba ln need-^ 
rearranging tl'.c bidder raid by installing balancing 1 
and 45- 

’..hen .'isscn'cllng the turbine unit it is ncccasrry 
ensure longitudinal olrcronces and lU. Clearance 
by proper selection of calibr-’tcd w: shcr 5f prior to f 
ling tl'.c rotor of the recond-strge turbine. Clearance.] 
provided by selecting proper calibrated washer "VI, i 
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the hoeond-htaec rotor; to proocrro loncUudihnl 
play oa tho ophcro of nut IV, the thlcknese of callhrated 
father ni is so selected an to suit aasher VI. Vaeher VTI l- 
eee^ed In nut IV hy a ret.-,inlr.« rlny,. nhereas washer VI Is " 
held on shaft 46 with the aid of thread, eat on tho shaft 
shank and tapped on the Inner dlancter of washer VI. 

lubricatloT i of riOller Bcarin/^s 

The roller hearings are lutriciitcd with tho help of oil 
injector H The rear roller hearing of the flrst-staec rotor 

I V " inner roller bearing is 

lubrlcatea by the oil flowing- t- tk... , , 

rr: r : " -■^-'-"^“thT^rfLed 

dlsehar«ed”;roa Lo'\'o::rhoL:°:n:rr ““ 

ae oil spacen of the hcarinet arc sealed by rlnss 5 
awd 43, ring holders 6 ar.d 23, and by peeking hushes.' 

^rblne Co oling 

Of lhe”‘:ngtr' 

the ft' dlcphragn vanen of 

e flrnt and second stages Is aceoapllshed by utilising the 
secondary air of the eoabustlch ehanbers, entering trLle- 

r‘!°" 'H'"'’'"' *'"= «i«4ti0h cf 

first t * flows inside the vanes of the 

first-stage nossle diaphragm (l„ the direction ef arrow- ■■v ) 
cools to sorac extent the no^-lyt 

fiances n-p j •Icpnreign casing end the upper 

dlMcIL T diaphragm vaner (In the 

in the flew path of the turbine. - portion of the air eLape- 
tteough the clearances between the flanges of the nessle cl-. 
phragm vaaes end aloe nines up with the hot gases 


2. Tho turbine .discs are cooled by tho air bled from tte 
sixth stage of the ccciproscor and delivered along two pipes 

3. For cooling the peripheral part of the first-stage j 

disc and for building up pressure both forward of the first- ^ 
stage disc and in the interdisc space, this air is nixed ttp J 

with the secondary air cf the coabustion charabers, supplied^ il 
via holes y provided in t.’io inner support snd in shield 60. 

Shield 6c forces tho cooling air agrinst the diaphragm 
surface of tho first-stage disc, thereby increasing heat dlo- ^ 
Eipation end preventing adverse circulating air curren-ts In J 
the space forward of the first-stage disc. 

I’ron this .space part of the air escapes through the gas 
labyrinth and the fir-tree roots of the blades Into the flow 
pain of the engine. 

/. portion of the air, passing through air labyrinth 59 - J 
into space E, is bled via eight pipes ••f' Into the compreBOor )t 
pressure chamber and further Into the atmosphere. 

Itie bulk cf the air passes through eight holes r, provid- 
ed in the diaphragm of the first-stage disc, thereby finding J 
its way into the iaterdisc space. « 

After cooling the rear surface of the first-stage disc J 
and the front surface of the second-stage disc, the air la 
discharged Into the flow path of the engine: 

(f) tlurough the clearances in the fir-tree roots of the A 

second stage blades (this causes intensive cooling of the~ ^ 

second-stage disc rim); ^ 

(b) through the clearances in the Plr-gas labyrinth By 

(thereby cooling the shanks of the ^second-stage blades); 1 

(c) through clearances H In the rear group of the knlTemi; 
of labyrinth lik , via the holes made In this labyrinth and 

via holes, provided in the shaft and the disc of the second ~~l 
stage. 

A. To safeguard bearing 2^ against overheating and to ^ 
reduce heat transfer to the oil from the first-stage dlBO, -4 
prevision is made for blowing the central hole In the flro't— 

-tage disc by ti.e sir bled from t> third stage of the i 
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oo«,p«==<,r. -,l,: :.ir ,occna-=t,™ 

turbine In the dlneotion ef nnronc „,d vl.. t.be bolen In the 
front ,ell of Irtyrlnth rlnc 4 « ontcro the ccntr.-! hole In 
Irst-otagc dj.,-. ..bio om dlocht-rtcd Into the rtnocphcre 
t}irou£h the milled eroovcc of the nheft, npecc E er.d vlt 
four pipes I. 

ror dlachKTclnc the coollnc -Ir into the etr.cftphore 
^ovision is made in the rear canlnG of the conpresror for 
two flanges furniohed with holer, r^rt of the coolin'- rir I- 
dlschareed via the left-hand group of the hnives of lahyrlnxh M 
end ic bled aft of the turbine (in the dlreeticn of arrow ii 
through the central hole of the rccond-ctnge dire. 



The aftertumor compriacc twr mein aascnblleor a aiM 
fucor (rig. 11) cad an adj'ustable jet noczle (rig, 12). Bie^ 
diffuser serves for slowing down gas flow velocity, which J 
fioilitalos fiane cta.clllzatlon and favours controlled ooii 
tlon of the fuel. ;.n addlticnal amount of fuel burnt. lnH3 
afterburner allows a short-tine cucnontrtlon of the en^ 
thrust. The adjustable jet nozzle is used for attaining ^ 
various operating ratings of the engine. J 

The diffuser and the adjustable jet nozzle are conn^l 
by means of a telescopic ring, which ellows the adJustfibTsS 
jet nozzle axis to to conowhat misaligned relative to the I 
diffuser axis. ',110 afterburner is attached to the flan^ 
the second-stage turbine nozzle diaphragm by 76 bolts. 



•'•f'tertumer Diffuser f'Pig.ll l 

The diffuser casing includes outer wall 1, Inner weX 
and five fairings 3, connecting both walls, Each of the^ 
Ings is secured to the irmci-wall of the diffuser wlth^ 
aid of four bolt.-, thorcas in the outer wall they are ]w| 
ty two pins fluting Into bushes; this arrangemeht ellovil 
expansion of the inner waU relative to the outer waU.|i 
iairlngs arc also designed for elimination of gas 
urlrling, which is likely to occur aft of the turbine (-t^ 
flection of the fairings is giver, the chape of cerodynaBlil 
profile), 
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The outer wall nountn five toprer for thcrno-couplcs :md 
a boss for hloodlnG pressure supplied to the regulator of 
pump HP-22®. Bolted to the Inner wall arc flame Igniter 17 
and the casing of flame holder 8. The casing face acts as a 
central flane holder. 

Secured to the inner wall by five links i, ic also inner 
circular flame holder % The links allow the circulfr flame 
holder to freely expand relative to the caaing of the flame 
holder. The inner circular flame holder has five flanc propaga- 
tion ribs, arranged radially relative to the- flame holder 


Cuter flame holder 6 is socijrod to the outer wall of the 
dlffuBor casing with the aid of ten links 7 and is furnished 
with ten flame propagation rihs, arranged radially relative to 
Inner circular flame holder 1. 

Cuter manifold 1. is held to the outer flame holder by 
ten shackles 11. 

rhe manifold mounts 6:; fuel injectors, including hO in- 
jectors uniformly spaced on the manifold ring, and 2C inject- 
ors located on the pipes branching from the manifold; 10 cf 
these injectors supply fuel to the space before the flame 
propagation ribs of the outer flame holder, ic others deliver- 
ing fuel into the cpace between the flame propagation ribs, 
lamer oanlfold 12 is secured with the aid of five 
shackles 13 to the inner flame holder. The manifold ring 
carries 40 fuel injectors, including 3C injectors uniformly 
spaced on the manifold ring and 10 injectors arranged on the 
pipes, branching from the manifold; five of there Injocvorr 
supply fuel into the Intorrib space the other five supply' fuel 
to the ribs. 

Branching from the inner manifold towards tho centre me 
two pipes carrying starting Injectors 21, which deliver fuel 
to the central sone of the afterburner. The pipes of the 
starting injectors pass tlj-ough the clots providou in the 
flame holder easing. 


‘ .O ' o 


fM 


The pipes convoying fuel to both manifolds project ottt-- 
slde through the flanges on the outer wall, accommodating 
spherical bushes wh.ich prevent eny loads to bo Imposed on thtt 
manifold fuel supply pipes during assembly or operation. 

Hinged ettac'inent of the manifolds (by mesas of 

shackles 11 end 13) allows elimination (during assembly) of 
any aantif pcturlng error; the above arrangement also makes fo® 
differences in thermal expansions . The injectors, exolufllve 
of the svfirtlng ones, deliver fuel against the gas stream; 
for this, the injectors arc projected forward by 170 mm from 
the flanc holder edges, ngcinct the g{:s stream. The entire 
fitiiiiilg a/id the pipes of the fuel nanlfclds tre aoiderett i 
the aid of hoat-rccicting solder. 

rirce igniter 17 ir. located in the central part of the 
diffuser end sen'cc for Ignition of the afterburner. It oondi) 
of a c.'>Eir.g with spark plugs jmd detrchr.ble nozzle 15. The 
nozzle is hold, vo the flame igniter with the aid of a union 
nut and a retaining lock. 

The Ignition of the afterburner is accompllDhed with ‘ 
help of a torch which results from combustion of fuel i 
The fuel mlxturo ir prepared in the carburettors (Plg.21) | 
in the form of tec-pleccs snd arranged in scries. Air le i 
plied to the carburettors via a pipe from the compressor 8 i 3 
stage; fuel metered by the flow restriotoro and delivered i 
the electroncgnetlc vr Ives from the main and primary fuel" 
manifolds of the engine, is injected into, the air stream. ; 
the crrhuTcttors the fuel mixture is delivered via pipe 16 
(See Fig. 11) into the flano ignitor, where it is ignited by 
the spark plugs; the resulting torch is directed to the walle^f 
of flame holder casing 3 in throe r.-idl-al Jets, projected 
through the ports of norsle 15. 

.'ji edditloi'.al aii:o\uit of nir bled from the compressor i 
c.arricd along pipe- 14 snd is delivered into the casing of 
flanc- igniter 1'’; then the ir pusses into the Inncx* i 
of the fl.-no igniter tj^rowg]-. two rows of holes. MjIc air 0O< 
the walla af th. flare igniter outlet portion thereby imp: 
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Ing the combuatlon prooecs. The piper rupplylnr tho r'arturisod 
mixture and the air (16 and respoctivoly) pasr: Inside the 
fairings. V^here the pipes cross the outer wall, they rre 
sealed with the aid of spherical hushes arranged in the n.-jigo 
of the outer wall. 

Spark plugs 18 cf the C3-2i;e type arc turned Intc 
the flame igniter casing losses and arc retained hy wire 3. 
Voltage is supplied to the spark plugs vie adapters 19 of 
the n-12A type and busbar 2C. The adapter spheres arc secured 
to the outer wall by means of union flanges. The lower ends 
of the adapters are supported on the inner wall hy ;> hmekot. 
provided with a flange having spherical hushes, 'ihc edaptor:; 
are guarded against Jnirning by locks, fitting into the ad;.ptor 
recesses and fastened to the outer wall flange. 

The rear flange of the diffuser casing r.ounts split 
ring 22 incorporated in the telescopic connection of the 
afterburner diffuser with the ndjustallo ict nozzle. The lower 
part of the ring carries fuel collector 9 serving for drain- 
ing of fuel dripping from the telescopic connection. 


Adjustable .Tet Nozzle 


The adjustable jet m-szlo (Fig. 12) comprises pipe 1 
having a progressively' decreasing di.uneter. ,1 e pipe is 
welded from sheet metal. 5he front pfa*t the pipe is fitted 
with a flange for attachment to the diffuser hy moans of a 
telescopic connection. 

The rear portion of the pipe terminates in a flange, 
mounting thirty six welded lugs 2 for attachment of flaps 3; 
riveted to the flange are also six traokets 4 serving for 
attachment of three actuating hydraulic cylinders C with 
ring 7, secured by six posts 5. Tiio brackets are coupled t.v 
the posts by moans of pins ajid spherical lushes, reside tWD 
l\»gs for attachment o'* the post, each of Irackcts 4 is provid- 
ed with two lugs for securing the flj>ps. * 
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OVonty four flaps capable of turning in the radial : 
change the exhaust area of the Jet nozzle. 

Ring carries tnroe uniformly spaced brackets, each Liumu*, 
ing one hydraulic cylinder with two posts secured to apherloi 
supports. Ring 7 serves at the sane time for laying the 
hydraulic cylinder manifolds. 'Iheiflaps are retained in the 
required position hy load-cariylnt ring 8, which Is oonneeted'' 
to the hydraulic cylinder rods ty moans of three pin 
spherical bushes, ’ 

The hydraulic cylinder rods displace the ring: with the 
ring moving forv;ard, the flaps close: when the ring travels 
backwards, gases issuing from the nozzle force the flaps to 
open. Riveted to the inner surface of the ring are twenty foi 
profiled knurled copper straps coated with graphite. Through, 
the medium of these rtrrps the ring contacts tho*. outer profll^i' 
cd surfaces of the flaps. 

ripps 3 are of welded construe tl on. They are made up of 
the outer and inner walls accommodating a rib. At one side 
the walls form a wing, at the other - a recess, v’hen assembled^ 
the wing of one flap enters the recess of the other. 

T}ie inner well of t.hc flap is enamelled to increase Its 
heat rorictlng properties, whereas the outer wall Is chrome- 
plated to reduce friction against the copper straps of the 
ring. Voided to the inner and cuter walls in the front 
of the flap e.re two hinges 'serving for attachment of the": 
to the rear flrngo of the adjustable nozzle casing. 

To safeguard the irj.er skin of the aircraft fuselage 
against the direct effect of the heat generated by the aSterM 
burner, and to provide for a constant flow of cooling air, 
the afterburner Ic flUci with two non-cpllt casings 9 and L 
Cooling air parses between the casings and enters the Inner 
cavi .y p adjjrtsblo Jet norzlc flspr;, thereby cooling 

the latter. Vac earrings are fabricated In thin sheet steel 
reinforced by rlrr fr.d straps. The casings are aligned by 
special supports welded to the pip*o. Rear caring 9 Is seeurej^ 
by twelve bolts to Jet nozzle hangers 10 and by four bolte ■ 


.‘O *0'. 
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! couplnd t.? the roar 


the pipe supports. ,.710 front casinc is 
one by means of 16 bolts. 

The roar caslnc Is provided with six ports ^Ivlnc acccs: 
to the places where the hydraulic cylinder attacljr.ont ports 
are coupled to the brackets on the roar flange of the pipe. 
These ports arc fitted with covers 12, secured to the casing 
by two straps and two bolts each. 

Inside, the pipe is provided with corrugated anti-vibra- 
tion screen 13, which guards the pipe against vibration burn- 
ing. Holes in the screen accommodating bolts 15 are given 
oval shape, which allows for free ihcrmal expansion of the 
screen relative to the casing. 

Arranged on thn outer surface of the pipe is a numler of 
circular shrouds, imp.arting the necessarj^ rigidity to the 
most loaded areas (rear flange, hanger zone, etc.); the shrouds 
also serve to ensure the rccuirod stability of t3.o pipe. 


O -O 


o.. o o'" ^ 



rAiGIXE ACCEi.'S'iaf riJirOf 
:.iechfinical Tlrgran (r'ig.U ) 


The engine aeccacoricr rre •irl*'en by the shaft of the 
hlgh-prercure rotor (11^,) and by the shaft cf the low-pressure 
rotor (n,) (iig,13). The rotary motion of the low-pressure 
rotor f.hrft is transmitted through a pair of spur gears, two 
pairs of bevel gears, and the coupling shaft tc the oil 
scavenging punp a:id to t.'; 0 liomoter generator jrr3-l(r^)« 

The shaft of the oil scavenging pump drives the regulator of 
main fuel pump lIP-214' through a psir of spur goers and a 
universe 1 shaft, 'fne aecescorier mounted on the engine wheel 
case £jrc actuated by the high-pressure rotor through a pair 
of spur goers wi ;h a ccupling shaft; one of the gears Is 
fitted on the rotor shiift, the ether being accommodated In 
the drt\e housi.'.g, tlie coupling shaft rotr.tlon is transmitted 
to the wheel c'^se bevel gears. 

The •icc'^rn; jrlos ccur.tod on the engine wheel case InbludeY" 
rain regulr ting fuel pump HP-21‘5, afterburner regulating fuel 
pump HP-22*, two ;o dreulic pimps centrifugal 

breether, fuel beorter ranr j.,ull‘ , starter-generator rCP-CT« 
12000BT, '"'il 'onit, tachonotcr goncrator JiT3-1 (n 2 )» 

deeeretcr . 

Mie St -•rt:r-"cnc_-at'r drive Incorporates thn following 
units; r tr .'-spnef. drive transmitting the torque from the 
st.’rtcr to the high-r.rrsfui^ rotor shaft ar 1 l.avin? a gear 
ratio of 2.2A9; cl'-'-r ;u' cn.jlnc her been tarted, tho torque, 

is transmitted to trio gonerat ir, with t]ie gear ratio amount- 
ing to 1.3h/!. 
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Dtarter-concrator rCP-CT-120CX3lJT, fuel booster pur.p 
and hydraulic pumps HI-JA-St. I'hc driven cearr: of the fuel 
pumps are mounted In the enclne wheel case on two narrow-type 
ball boarinfio and have inner cplinoc for connection to the 
pump chanlcs. Encaged with the driven gear of reculatlng 
pump KF-21^' is deaerator drive gear 18. Two-cpcod drive c®ar 30 
is fitted into a splined tush, accommodating the coupling 
Fhaft driving bevel gear li, of the oil pump. Goar 26 driving 
fuel booster pump XUHI'f-JlT is fitted on tlio splines of bevel 
gear 6 driving the centrifugal breather. 

Through the medium of inner splines and coupling shafts 23 
and 29f the bevel gear driving the centrifugal breather, and 
the spiined bush of the oil pump drive, transmit the torque 
to two-speed drive, booster pump jmH15-JlT nnd to goarc 2D, 22, 
21 and 47 driving hydraulic pumps Hn-34— 2T mounted on ball 
bearings In the adaptors and housing. 

Driven bevel gear 4 of the centrifugal breather drive is 
enclosed in the engine wheel ease; it is mounted on tr/o narrow- 
type ball bearings and serves for transmitting rotary notion 
to the centrifugal breather through the medium of inner splines 
and coupling shaft 3. Oil pump drive gear 13 ie splinod to the 
oil delivery pump shaft find is held in place by a nut. 


Two-Sneed Drive 


Two-speed drive 42 comprises a transmission consisting 
of a housing and a cover, fabricated in nagncslum alloy tW5, 
four spur gears 35, 58, 39, and 49, two free-wheeling 
clutches 36 and 37, and disc friction clutch 41. ?roe-whoeling 
clutch 37 is mounted on the shaft of the driven gear (used for 
engaging the starter); ratchet clutch 36 is coupled to inter- 
mediate gear 35 with the aid of dowels; tl.o rric.ijn clutch Is 
designed for limibing the starter torque during engine start- 
ing. 

V/ith the starter-generator operating as a starter, the 
torque is transmitted via' the ratchet clutcl: and the inter- 


mediate noil c.c via the gears of the engine whool 

esse and the contra! drive to the compressor high-pressure 
rotor shaft. In this case tl'.c froc-whcellng roller clutch lo 
dlconcact<i ‘•-'® difference in the speeds of the clutch 

ring and the carrier wlti; the rollers, which hes a lower sp eed; - 
therefore, no wedging of the rollers (ongegoment of the clutch) 
can take place. 

After the engine has boon started, the starter-generator 
kegins running fj" a generator, that Ir, the torque in this 
case is trfinsmittcd from the engine shaft to the generator, 
the ratchet clutch being disengaged due to the fact that the 
carrier with the dogs outruns ratchet gear 39 thereby oaus- 
ing the centrifugal fcrcor. to disengage the dogs from the gear "j 
ratchet. r,lmultarieously , the free-wheeling roller clutch i 
into engagement, as the carrier vfith the rollers starts n 
at a higher speed thf'n the ring, and the rollers get wedged; 
in this cf.se, roxrry notion lo trancnltted to the generator 
directly, without involving the intermediate gears of the 
two-spcfcd reduction unit. 

Attachment of regulating fuel pumps HP-21®, HP-22®, 
booster pump jmH13-JIT, hydraulic pump Hn-34— 2T starter- 
generator rcP-CT-12000BT to the engine wheel case is 
accompllsked by th.e use of quick-disconncct champs 11, 24, 19, ■ 
and 14, comprising a strap consisting of two halves, clamped 
on the tapers of the intermediate parts- by means of bolts, 

■Ither units arc secured hy bolts end studs, 

'he location of the units, their direction of rotation, 
and gear ratios are referred to in the rorpoctlvo Table, 
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Chapter VI 


LUBRICATHIG GYSTEr* 
T.utrlcatlng r.ystem Circuit 


The Plli^-SOO en^jlnc ic provided with a cloae-circuit 
autonoBouB lubricating cyctcm (Pig. 15), which maker, any addi- 
tional connections on the aircraft unnocescnry* '11 unitn of 
the lubrioatlng system are installed on the engine. Oil tank 5, 
fuel-cooled oil cooler, and the fuel filter have been combined 
into one fuel and oil unit 357C. Delivery pump 7, three ccavcng- 
ing pumps 23, 24, and 25, fine oil filter 1C, reducing valve 11, 
and non— return valve 14 likewise constitute a single oil unit. 

With the engine running, oil from service tank 5 io 
supplied by delivery pump 7 into the high-pressure line via 
filter 10 and non-return vnlve 14. Pressure in the high-pre.o- 
sure line is maintained at the required level by reducing 
valve 11. The function of the non-return valve is to prevent 
oil flow from the tank into the engine, with the aircraft 
parked. Hemovel of air locks which are likely to be rormed 
when the oil tank in being filled, or when the engine is 
running (in the line leading from the oil tank to the deli- 
very pump) is accomplished through the pipe conveying oil to 
the front support. In this case oil flow from the ttuik (on 
the ground) is precluded, the oil level in the tan); being lower 
than the oil level in the front support. 

Along the lines running in the engine wheel case ond in- 
side the engine, oil is delivered to lon-presoure and high- 
pressure rotor shaft supports 1, 16, 17, 32, nd 33 to the 
bearings and bevel gears of engine wheel ease drive IG, to 
the bearings and gears of engine wheel case 27, rc well ar to 


the gears of scuveiigin;- purpr 23, 24, and ?.'j. Tb.o amount of 
all carried to .l;c engine con;ponenir. dependn on the clear 
openings of tijo jotr, installed In the delivery' lines. The Jet 
capacity values are giver in 7ig.ll;- 

On its way -o the middle and rear supports the oil is 
passed throug!. '•al'cty filter.^ IS and 31, located forward of _ 
the respective jots; this ?.rr:jigcncnt prevents the Jet ducts 
from being clogged wi-".)i scale, likely to be encountered in 
the steel pipe liner. 

Used oil ra'.uratf.d with r Ir is drained into tuo oil 
sumps, whence it is re.' by fiur gorx-type pumps; oil 
from the middle and interne ii.' tc .oupports of the compressor 
being sc.-ivenged by pump 74; from the ro.u: support and the 
inner support o:' the t\iTlino - by pump 23, from the engine 
wheel c.'.sc - by pump 2. ; and ' nm ilie front support - by . 
pump 2 arranged in the lower p.art of tnc front casing. The 
intrkes of tnc jcr.vcnglng lines running from the middle and 
rear supports aiid from the engine wheel case are fitted with 
protective filters. 

Oil scavenged from th:. front support is delivered to ^ 
the engine v/neol case. Cll rervenged by the three other pumpB- 
flows in £ single ctretoD into deaerator 28. The air separated: 
tiierein passes tnroug;. the centrifugal valve !Uid into the 
engine wixol cs’sc, vfi.cre.’.c the oil Ir carried throiigh fuel- 
cooled oil coclcT 3, brek into the oil tank. 

Ihc Cf-'itir.s oI the front casing hearing holder, 
engine wj.ccl c: .;c, ;.Jid of the oil arc interconnected 

the breather line and comnunieetc with the 'itnosphero via 
centrifugal irc-Mthcr Sv. Trc centrifugnl hrnnthor separatee 
air from tlio oil partielos rT.d directs oil .-.long the duct 
the engine wheel oife. 

To rrev. nt )il oseape from the ->31 cavities of the ei 
provision ir redo on tbi U' the conprosnor and the 

turbine f-r special so; lings. T3;c front casing is coaled 
both ride.- with the aid o' flexible ring.o .'tr.d latyrinthc. 
spneo betr/orr. ^hc rings and tiu. labyrinths ir proscuriced 



the 
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air bled from the sixth ctcgo of the coinprcsr.''r. The Inner 
space cf the rotor shaft onelosing the mid ole and rear supports 
is Sealed on the coapresror and the turbine sides vrith floxitle 
cast iron rings and labyrinths. Apart from tiio scaling rings 
a double labyrinth is fitted on the turbine side. 

To provide the necessary pressure forward of the rings, 
the space between the rings arid the labyrinths of the middle 
support is connected by a duct to the re-ex pressure chamber 
of the compressor. Connected to the pressiu'c chamber by no:nos- 
of eight pipes is also the space betirroon the labyrinths of 
the rear support. Pressure in the pressure chamber of the 
compressor is adjusted during stand tests by installing the 
respective diaphragm on the outlet ports." 

Located under the outlet connection the oor.iing' air 
space is a diaphragm serving f r ad just-.ent of pressure in the 
space between the labyrinth and the scaling rir^ts of the rear 
support. 

The oil system is checked for proper fimctioning with 
the help of delivery line pressure tr:-jisr.itter C and inlet 
oil temperature transmitter 9. 

Oil can be discharged from the engine via t:\7o cocks: 
cock 26 is located on the oil tank, and cock 25 - cn the 
engine wheel case. 

cciisTRUCTi:ii or I3icri.'i5 /.cc.;3Sb?j;-r; 


The oil unit (rig. 1C) consists of a cast aagnosiur; hou5~ 
Ing, enclosing the following units; (a) thrcc-ctrje ccavenglng 
pump 2, oil filter 3, reducing valve 6, and non-re tui'n valve 1 
(b) delivery pump 1, mounted on the flange, serving f'r 
attachment of the housin<: to the engine wheel case. ’. 1.0 o''ver 
of the scavenging pump courts the drive of the 
rotor tachometer generator. 

The delivei’y pump comprises a housing and a cover Isb- 
ricated- in aluminum alloy, two punpir.C gears, fixed brrnso 


shaft, nnd driving shaft whose end carries a bevel gear, 
transmit . ing the torque from the engine wheel cane drive to 
the oil unit, notation from the delivery' pump shaft is trans- 
mitted by coupling shall 1C to the driving shaft of the 
scavenging pump and via a pair of bevel gears to the taoho- 
coter generator drive. The delivery pump is scoured to the «*il 
unit housing by four bolts 13. • 

Scavengirig punp ?. consists of tbjec stagec, each stage 
comprising an aluminum bousing and <vfo pumping gears. The 
housings and the covers are held to the housing of the "11 
unit by fotir bolts 11. The arc sealed by rubber rings. 

All three stages have a coninon driven gear shaft, manufactured 
from bronze, ond a common driving shaft, the scavenging gear 
being made integral with the shaft; two other gears ere keyed 
to the shaft. 

To improve the suction ability of the pumps, tlselr outlet 
cavities cjre supplied with oil' Iron the preesure lino via 
pipe 9; fitted fit the pipe inlet, is non-return valve 12, 
preventing oil flow from the tajik, when the aircraft Is parked. 

The driving sl.af vs of tlie scavenging and delivery ptimpo 
are fitted with set-lin.’ cups, precluding oil leakage from 
the tank when tht fjiroralt is pj>rked. Luring engine operation 
the cups arc relieved of the oil presruro iue to ports oom- 
ounicating with the suction cavity. 

vil filter 3 consists of 17 ."octions, fitted on a 
cylindi'ical frexse f-nd clamped with the help of a calibrated 
ring. Ltch of t.;c sections consi.^ts of corrugated diaphragos, 
two frcjae grids, tro fine gausos end inner and outer holders. 
The filter frame dong with the soctionc is held by a 
flexible ring to the filter cover, the entire unit being 
studded to the oil urilt housing. ' . 

•'‘11 from delivery pump flows via the ducts In the 
housing into the oil filter cavity whence It ic passed via 
the gauses inside the filter -nil further into the pressure 
line. In case ■.•iC gatiscs ere clogged, the oil flows through 
Safety valve 4, by-p?.Eslnc the filter. 


I •■.'.-j;' Mp-fortiGNjjisstM-. , • . -i y.'.-i ■ T-J ■ ; 
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Non-rolnim valve - la a mushroom .vprirG-lof.dod typo: 
yields to a preceuro of ; .3 - IcG/cq.cn. 

Doauclnc plato-typo velvc- 6 Ua predatoralncd 

presaura of 3 .;, - 4 kc/r.q.cn., tho valoo 1 ., „lth the 

aid of a screw, troxicht outside. 


Deaerator 


Tho deaerator (ri£.l7) mounted on the oncir.e wheel ease- 
ls composed of magnesium houslnc 5, aluminum cover 3, aluminum 
rotor (centrifuge) A, oil deflector 2, contrlfuGal valve 6, 
and central Gha.-t 1, mounted in tv^o h.-ai bcajlncs. The end of 
is^spllned for ccnnectlon to tho engine wheel care 
..rive. Tho oil-alr- mixture from Dc scavonriny puj^ps is deli^ 
vered to the rotor (centrifuge) of the deaerator, where the 
centrlfucal forces separate elr from the oil. The rlr esc-pcs 
into the engine wheel case via the shaft and centrlfucal valve 6 
whereas tho oil via the circular clearance of tho ro lor flows 
along the pipe Into the oil tank cooler. The contrirugal valve, 
enclosed In the shaft prevents oil flow into tho onclnc wheel 
case when the engine runs at a low speed. 


fentrlfugal Breather 


The centrifugal breather (rig. 18) is designed for separat- 
ing oil from the air finding Its way into tho oil space of the 
compressor rear casing end for maintalnlnc pressure in this 
space at a constant level irrespective of altitude. 

Air mixed with oil enters through the flange of tho engine 
wheel case into breather housing 1 end comes across breather 
rotor 2, which is actuated by the coupling shaft having 
splines 3. llie breather rotcr rides in two radial bull\.ciir- 
inga, mounted in housi.ng 1 rM m distance piece A provided 
with duct tf convoying oil from the engine wheel case to tho 
ball bearing. The ball bearing, installed al; ti.o breather in- 
let is lubricated by the emulsion 1 lowing tiircugh It. The oil 


settling on the breather rotor is carried >.y tiircad 6 into 
collector 7 end is further tui-ncd Intj tho engine wheel case 
via duct 8. 

To proven*, oil threw, the brccthor rotor trunnion is 
provided with slingcr rlr.g 19 end two sealing rings 9, instal- 
led back of tl'.f bep'jing. 

Tho rir .-cprirnt ed from the oil passes f.-jtough eight oval 
ports between t-o v.-ii.r-s e.nd Ir.tc tho breather rotor; further, 
the air enters l.re-i. her eo^•er 11 •- ir pipe ic, and into con- 
nection 13 vir sylplion chamber rr.vity 16; froir. tho connection 
the air is dlsr'.arged ir.*o t *.e ; v.r'ir.phcro. Sylphon c}»amber 
cavity lA is naue air-tight, ,'ir;d is erpablo of preserving a 
constant nressuro, the sylphon proper inside +he chambor beings, 
precompressed :o offset ~hc.rm: 1 expansion. 

kv. the .'iii’sraft olirbs, the absolute pressure in cr.vltj' 18t-j 
drops, causing tho pressure differential at tho sylphon to 
increase, a result of which sylphon cover IT- bars air out- 
let from pipe 1'. This causes pie i e-type vs.lve 16 to operate; 
the valve is loaded wl'.h spring 1'' nd^uc^ei to a constant 
excess pressure in the oil cavities of the engine. ' 

In this c.'.so, .he- ir from the rotor escapes through 
holes 12 ('ovci'c oriUi, 'c 1 orco of sfring 17 of valve 16) and 
enters connection 13 whence it is discharged into the 
atmosphere via vhc -.irersft breath •t line. 


front : urnoort 11 Pocn 


Tho oil pur..p of tho front rvapp.irt (fig. 19) includes a 
scavenging ge;-.r-type p’omp f-rul two drives: to the lew-pressure 
rotor rachor:.otvr gcncrsl or, and to the centrifugal governor 
of tho fuel p.tc.p. Vhe sc.'.vonglng pump end tho drives are 
aecoar.odatod ir. rlutiinur housing A fl*\ei vi-^h two .-ilunlnum 
covers, 2 -j.d 7. t .)vor 1 serves rn ; rupptr-, f or t!.c trunnions. 

the pumping .-efirr . It .'Oso r. 'Unts ni.' ptcr 1 witi: r. thjccad 
-or rccoi-’in^ t: .-.honoter gonor.' tor. fovor 7 acts as a 

-upport for *hr shafts :i' the drive gosrs, T?.o housing ic 




0 , a 


O 0.0 ^ 
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provided .Ith a n.nco, .crvlnc for nttnc):n,c„t to ^ron^ 
cla.p? n.lc>:-aia;onn;ct 

The pump drive lo actuated Vy the i 

=r=— 

nlon Of tho poop so,,r. “’’ »■> -■^- 

rototL7to'to\ouo?:L;: :r-frrr 

•nc .osh 10 oouploa to ..o .Kaft t rauT^rLT'"" 
croovoa. coonoctod to the •coat. etrdan eh^o 0; ^e co^ee 

^Tot. ™eaepaft=V.eoLlo“d : , “;:UeV r . 

enda ..u“! ‘'’ ^ - *-c 

.Keoc._dt to deatveted Vi, a. eater 
a-e. oone oil f^cfivenf’ed froc; the front .-uppert -'ou-irr I'- 

C":/” ™ -;rtau 


f h t p t c r VII 

L;."^^::,: J U „1 "i.iTETi .JtJ) AU'j’OrtA'ilC oruirMEKT 

The fundi:;- of Ihc emine fuel synten and o-utoaatio 
equipment la to supply ^^d rcr.ul; to the amount of fuel fed lato- 
the combuodlor. chro:berr and Into tl.o .f tc-rlumer, dopendin* on' 
t..e enrlne retln^; thio fuel eo/iLroi units are also designed 
for enclno atoirtlnc ■•nd r.ftortumer icnltlon, r.e t/oll os for 
control of the enclno rjid the Jet nozzle flcps. 

The aucl EyntcT! and t^jc rutomatic equipment include (? 1 * 

(1) main fuel tank (aircraft); ^ 

( 2 ) fuel bocctor pumps (aircraft); 

( 3 ) fuel flow meter (aircraft); ^ 

(A) furl shut-off cock (aircr.-it); " 

(:) fuel pvnp ;mH 13 -OT 7 .ith pemanont presrure valve; • 

(fi) fuel -una oil unit rith fuel filter; 

(7) nr in luel rccvlrtinfr pump HP-2W* 

( 8 ) main fuel mrr.ifold; * 

( 9 ) primrjn- fuel nrnifold; : 

(!';) conhurtion chrmter burners; 4 

( 11 ) Jd-terlumer fuel rcculatinc pump HP- 22 ®; 

(12) recTJl-tlnc needle !lo.l - adjuctinc (P'p); ^ 

(13) ro/p.l'.-^iro' needle :;o.2 - linitlnc (PS); 1 

(14) sfter'-umer in; or nanifold; “ ' [ 

(13) after’ umor outer manifold; t 

(1C) j cO. L ^,i-jier irnitlor rysten cloctronagnctlc valver; 

( 17 ) aftrr'.u:-nor l.-nltlon flow rcctrlctoa-r; 

(1C) -f ^erhumnr carVurettorc; 

( 19 ) afterburner flame Igniter; 4 

(20 rtrrtlr. - fuel tr.nk (aircraft); 




-A' .. A .iVfc 


7-; ^^CREf’ 

- ■ i.' ; . rwyoRti^ D)^M ^ 


it 
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(21) ftartlng fuel filter (nlrcraft); 

(22) startlnfi f’Jel pxmip (alror.ft); 

(23) ctrrtinc fuel electromagnetic valve; 

(2A) electrom?;;netlc valve controlllnG additlon-l fuel 
at starting; 

(25) comtuntlo'i ch.-untor fleme Ignltcrn; 

(26) oxygen bottle (aircraft); 

(27) oxygen shut-off cock (elrcrr.ft); 

(28) oxygen pressure reducer (aircraft); 

(29) electromagnetic oxygon valve (aircraft); 

(30) non-return oxygen vr.lvc; 

(31) electromagnetic cir blow-off control valve; 

(32) valves for comprocsox air tly\v-o:f rt rt-.rting; 

(33) control unit By-4B; 

(34) ratings control panel nypT-lC*; 

(35) rheostatic transmitter jHP-3A; 

(36) regul'-ting rheostat P-1; 

(37) electro-hydraulic switch FA-IGAU; 

(38) hydraulic cylinders for control of jet nozzle; 

(39) feed-back transmitter flCXJ-lA; 

(40) synchronizing valves; 

(41) pulse delivery box (KBC, aircraft). 

The starting system, the operation of the hydri.ulic 
cylinders controlling the jot nozzle flaps imd of the autenatie 
equipment Is given in Chapters IX, X, and XI. 

Fuel supply and rcgulaticn at sustained ralin;;r. and at 
starting and acceleration, as well rs rcgul.-’tion of fuel deli- 
very at augmentad rating is acconpllshod by main fuoQ rcgultx- 
Ing pump HP-210 ^nd by sfterturnor fuel regulating p\u:;p HP-PP'j. 

Fuel is supplied to the engine as follows: 

Fuel frem tanks 1 flows via fuel booster punps f anu , 
the fuel and oil ur.lt, and filter 0 to fuel regul: ting pur.p:- 
HP-21® and HP— 22® (7 and 11 respectively) end further t, ^ho 
engine burners. Conbvctlon chart ,'r duplex burners 1: 
arranged in tv;o fuel manifolds ; nr ni fold 3 occ'jc'.raod-.tcc the 
primary ducts, nruiifold 0 - main ducts, ''uel U.-trilutlan 
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between the prlr'.ary ar.d main riar.ll .olds Is t]’o function of til 
Jiotribution V'lvc of fuel rorulatin.^t punp HP-21®, 

With the c. ;orl urncr tvmed on, fuel rogula-tlng pump HP-21 
iellvcrr the •ir.ount of j’lcl rcquirc.l lor the normal operation 
of the .'if terbur-.cr Into the diffuser ln.ioctor.s, which arc 
combined into two manifolds 14 .’ird 15. 

Ignition 0 ” O'.e ■ f terlurncr is .''.oco.c.pliFhod by the use of 
fl.‘-.ne ignlT.<>r 10, employing cc-rVurized fuel mixture. The oor- 
turined mixture is supplied into tliO fl-one igniter as follows i 
Ar. ."oor. at; voltage is delivered to eloctroni.gnetlo vnlvofi-, 
fuel ct.-ns flov/ir.g f ror. tic pri;..-: ry and main nir.r.li olds into OftJfl 
tors 18 to form o mir-lnro rith fir supplied iror the combustion 
chanter; further, t’ee rcrulting, .ucl-alr mixture Is carried, 
into the fl,''i:.o igniter iv.rnishod v;lth rpark plugs designed 
for Igni'ion of op.o inlxttiro; the ount of fuel necoscarj' for 
ignition of the af tcxi'urr.cr is metered by flow restrictors !?• 
Prodeternlm-u gar temper, ■■tui'c forward of the turbine (at 
augmented rating) i.-' regulated ej regulating needle No.l (12)) 
whereas tl.o predo termirsod travel rri.go with reg.'^rd to the 
afterburner fuel limiter is r dju.'^tcd by regulating needle lfo*2 
(13). 

Control ur.ii By-4B (33) mounted on fuel regulating 
pump HP-22® per." or: .r l],e following functions (depending on 
the speed of i,": -pressure ritor); disconnects the 

electric starter, c'^jUSc: the mrlr. spark plugn to bo switched- 
on for '^exercising ‘ (c, r; CT), cuts off addition.nl fuel supply)^^ 
closer t;;c air.' lor-off vrrlves, .'ni nritchos off the main 
plugs after exercising- is •'-ver (esn BflT);-rlie control unit 
also ."hifts the jet nozslo flaps from the fULL .'UGUOfTATIOlI 
^■5 ’'he p‘..: ition (o"-r. B®0-1) •' .td vice verse, (can 

to provide for engine, .sf.r- ing ;-nci idling r.'.tlng with tho 
jot 1 . 0 . :.le i'l.'.;.- rot in the .'.urj'rjj'r.MIO!: position. 

To control ti e ji't nosslc flaps in rji.v of tholr ponitloni 
■•ugmonted r Ing, provision i-.as been nr.de for an electro- 
.''.yireulic control ( BPCy-lA), including ratings control 

pfuiel IiyPT-1® (3/:), mochr.r.iof.lly connected tc the lever of 





* O 9 0 
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panel nvPT ia. v. ^ ?^5uniod on control 

panel nyPT-Wj rhooelntlc feed-tank tr.anenltter JOT 1, 
Innlalled In one of the hydraulle eylledere f 3 ,n 

eont^'lir"''^'’ mlieh rA-l£l,||(37) 

or the two other oontrol eylir.derr end of *•,„ 

oyllnder (with tranonlttor nnC lAl 1- on. ' ■ ’ n.vdrt.ul1c 

nltl„2 velvee (do). ’ 

V/hen the control lever ir -h<T.r.„et 

PumerTs ohen the ofter- 

Can* Rjr roopoctive r.p.n.). 

un:’t::^:r::::^:''f^:,t ryeteo 000.01. 

tho "wT t'o-poeltlon oontrol of 

the let noznle (when the eleetro-hydreulle hynten f.lle ,„ 

” "pccitl toggle rwltch). 
one) a atapd-ty 

.pe co’:t“:r::::rr4n'::rr“ 

K tiirned) by operating rwitd: TA-lfi/fM 

ly eioLdr*”® 

position, an In the neutr.ol 

the predet6rlr''d°° Pydronllo oyllnder ploton oocuplo.o 

Eheostat P-1 server for otand adj^artoent or the jet 

«ps. dopei!!:: :: r^l:rr:ft:^r::lre^^^^ 




■ A;:^10;: 


i y ”'o'' 








rheostat 2$ i- not 
by one ) . 
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Included In the circuit (being a stand* 


::uol ileru latlm; Puno HP-21<t 

Fuel rogulntinc pur.p HP-21^ (fiG.23) represents the • 
main unit of f .c fuel cyoten, rncuriiig fuel dellvoiy and 
autoraatlo regulation of fuel amount supplied into the engine 
at any of the ratings. 

n.e fuel ro-ulatlrg pump comprisoo the following main 
components: 

•- plunger pump; 

- rtop-eovK (uiu Throttling valve (made ts a single unit); 

- hydrtulic dccolcrator ( r3); 

cortnfu.f 1 regulator of lor-pressurc rotor cp^ed; 
throttling v:-lvc peru.'jiont prencure differential 
valve (KFin); 

- distributing v.-.lvo (?K); 

- fuel proorurc lr.crc'..rc limiter (OHfl); 

- startin- fuel control unit (A3); 

- drain valve; 

~ minirr-.aa preesure v.-lvc (uisongsged) (Klifl); 

- ff'.crmoccnpcnrr tor of speed governor; 

“ fuel ty-pacr vrlve (irc); 

- pemanont prorpurc valve (Kllfl). 



'It.e opnrttir.g principle of the pur.p is v.s follows. When 
Purap rotor 63 fs spinning, t>,e pump plungers move reciprocal- 
ly in their guiding wells errengod in the rotor, due to the 
inclined position of swerl. plcte 66; the plungorn draw fuel ' 
throug: trr sw.tion port of ported menbor 69 rhilo the rotor 
turn^ uhrougi. Ih . and deliver fuel through the pressure port 
3 -a tso portccl Timber into the hirh-prersurc line while the 
rotor coraplotos the rcvolu'-ion. 
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To adjust the paca.nge aroa ,1th the throttllr.c valve set 

Jor mLTrtr'”'” pvovlalun la .Ida 

valve 1 * ^ ‘"’“looe'' In tljo throttllnj; 

valve ty-paaa duct, •..hou fully oleced. the thxcttline v.ilve 
acts as a stop-cock. ^ v.-ivc 

tl„.ott'l,'“' ‘v' .lycto. fallc. the 

aellver!rf::i 

Havlns pacaed throttlla^ valve 2 and Idllr.e ratine elide 
'lis-trlbutlTie valve 6 via duct 4 . 
eloflJ'* lif^trltutlnp valve Is shown In Its 

dlatnhutea fuel Into the ducts of the bumort . ,:t relatlvelv 
precaurea amounting to about 11 kg/aq.cm., the dletntutl 
1^ valve only oterte funetloningj co a reoult, the profiled 
paaaagc ^oa of duet 9, conveying fuel to the primary manifold 
^ano only partially, aa the proccure tullda up, the p.ocaege 
area of the duct gradually increases. 

with the preneuro building up to about 16 kg/co. em., 

then h n*^ Cf'.duelly Inoren.eln£ 

ereby allowing n grooter amount of fuel to he carried to 

the main fuel mnnlfold. Thus, the oonstructlon of the dlctnllut- 
ing valve provides for the neoe.-sary ohangor m the prosouro 
and fuel oonsumptlon by the fuel menlfold.c depending on the 
fuel preaaure upstream of the dlstrlbutinc valve, In nocord- 
ance with the engine rating. 


■Regulatlni; I'ucl Pumn Cr^o-nAinr-. 
when Ro gulatinr Puel -DelivoTvy 
ILt Prede termined r^glne Rr.tir. p ; 


Fuel delivery by the pump doponds on the position of 
swash plate 66, whooe angle of Inclination ,-ffoctc the plunger 
travel, as well as on the pump r.p.m. 
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fuel delivery f eontrolled'l. t e'oL d 

c- the speed governor, which 

ensure, (nt an, o:’ Jc engine rntlng.O a poetically peros«on 


engine r.p.n. at ;n-, '•1h+,.h«o 

thaw ..at -Ititudob and Spends of flight, by Chrag- 

ing the po.lcion of rwT-rh plate 66 . ^ 

with the engine r.p.m. bole the cutomatle fuel eunnlv 
.ananum r.p.m., fuel deliver,- In controlled ly the th.-o;;i'l« 
..... .,n permanent preca uro differential v.ilvc 12, which' 
na ntalna pormnno.,. pnec.-ure dlffonon. i,cl at the tLt«L 
valve, amounting to about If kg/so. om. 

an. '=-bumpt„r. at c eon.otnnt rate Is ensured with 

Jnrlr7rr‘''‘, I--, rustelnod ' 

r' ■; r unehangecHo flight conditloma. ■ 

the presage r.ree -af the Ihrottllna- valve. - 

>.d^tUr5tnCll 1 or tho *. 

ratinr + > -^v . i .0 the- predetcrralnea 

r—rS'HS 

pilot -c -oetfr-i- -rol lever l.Dcated In the 

Pilot r cockriu .thr.^ugh the v.odlun. .,r the lever or. the 
ratings control p.'incl). 



, - _ a,l .. ^ ..utons*. i ; 3teod Oovomor 


as followc*^^' A the nu'o.a'jtio .':pcod governor are - - 

centrlf i ocr.trlfugnl spe-ed transmitter 3^ 

^-emor ^ 

lack -lido •• ' i'e^'t-cook pii^ton 58, feed- 

=ediu^' ‘ • /;3 through . 

at ihe'rer"l'torlrI^^^''^f Pors:anent fuel prec 
^ectrlctor f?. ' i'^^'l-back flow 




' ; ■ O- ;■ 




^ O -;.0 O O 
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Pennanent pressure valve i h 4. 

condltinno e serves to onctire that the 

the el"t I/"' ero 

a«e to the Chooses 1„ the pro^surorfli'”^ ^ '"T' 

(In line 67). 01 ruel at the pump outlet 

vane. 13 drops to the predcterolred 

ehoot^s "8'dtalno fuel pressure In duct ll at 

vsive oo sudo 

fe™. . . "■ ‘““"'■'•liPdol traosnltter side t- the 

rorce of sprimr 45. tPhp +pr,ed,.„ 4. 

ooslMee »e » , *" spring «5 depends on the 

position of control leeer 47. The leads of elide vM.e ei 

baonoed position (on the diagram the governor Is oho«. In 
Its belsnoed position). In this ease, duet 53 l- el!^ u 

feed-baclc slide valve bands 37 and Interni + *" e ^ 

Pfim. .— g 4 '* Interpiston chacber 59 

oraln Into the low-pressure cavity 

telve'Ji* Vir'^'^r -P.».. Slide 

I^Ln i •“ ^-turlanoe of balance 

beteeen the force of centrifugal governor spring 45 and t^ 

thr^r -eights, rais ,111 cause changes In 

oavlMes°4t *** lesaing from duct 13 to 

oavltles 44 and 70 and In the duets serving for fuel drain 

“--"S -3 -to 

Oavlty 70 1„ aoeompanled by a slmultaneour deereare In the 
^.sage area of the duet servl:^ f„r fuel 

Of duct 44 Change In the reverse order, that Is r the 
passage area decreases .hlle the drain passage Irea 
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incrcantif:. evert:. c::usp ^ c'-.-irr ■- 

ferenHol at p,:,tor= ei -so 

of t'lp ••7"-v 1 * •'» v.lci re.sulte In displacement 

Of the :tKa.-:h pinto .au.-^lr, an Incrc.no .n fuel deliver. 

oh-ni-rr-' '^’^•^tcr 59 d.cc not 

Ld ?c 6i 

^ -:r.fle -.zr.it. m thlc c.-Pe, a reduction 
t--, .. chrx-c i.: tj,r. flight ecndlticns, for 
plfT-nG *0 travel ti the left therelar 
<ti e, ur.t.l -hs entire system comes 
•-I?-. Ir tnif. i.rw b;:l?,3ec!d position 

Ur 'a'v': ^1 -<15 rri’e+-».vo~i- 

..»,v.4i4jr 


caol: , 


• Iv- 


in Thr r.r.r, 
eianplc) vi '. 

to 0 > ->i t. fv, 

ccntrifi.g;ii r:;vri- y-r 

thr in.ti.t; • rc3e,-5„„ 

jue ^--v- . '■’ -'•• .-,f fecd-brok buch 43, • 

tush 

- t.i .ormor through the medium of feed- 

3"’ • 'ic I'lcd-lacK lever 38. 

e.v peri once d in the prcdctcrcined r.p.m.. 
.ror en^P rill be -he seme tut will bo per- 
rev^r-'e -irdcr. 

•-'.fjral :cvernor oporetlns in the above 

icr. './ouid tf f-.t.t5lr4cd, tut no Initial 
a-, the required dc- 3 rep :f accuracy. 

r .?tpt .e rc^ulf^^ticr. £.r.d t.-v nalr.taln predo 

i t {. C5n. t:nt level with ^^reat 
; ''ndltion.-:, pi; tr.nc 61 and 53 in the 


the r<“/-ula- : 
formed ‘rj t'. 

• 1th T.t. 

Esnner, -n 
t.p.m. T.oul'’ 

7o prc’M 

terr.ir.ea o’.cinr r.r-.r. 
accurar^- p.+ ;,.;y ii- v 


■hi - rr*:-}!'- 


ccTitv<'., 7 ’ b.x ana 30 m the 

nected r -'3 HP-21» are con. 

j'seted .,.r..jr. tee nellur. of .-her.b. r 59, s.cpailc of changing 

=f'i.urr"''..iif I-tu-Ms'tfii',;!!:'' 

Pl'-tor- h-‘ r.p.m., both 

the m-"i’ • ■" ' ^ 

v.ne mrnr.cr a 'o.—i 'f ^ -j xv x m. . 

taev ;-::ifjr. - 3^. aoement of feod- 

ch ntor*.'' ’ ..y i«*crpiston 

fuel d.-ih-- 1. I ol^hor with 

r.p.n' 'o » „ C .n .,.,f .^,.0 pi’cdctermirei engine 

■' ‘ - -t. tt; 3,,pv 4-_ ,, prodotemlned 




,3.V> a.;V..a.-.,jpi:vl 
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engine r.p.m. Increaros. In both carer n gradual ch-mgc In 
the capacity of chamber 59 t^lll bo cxporlencocl. 

At the end of the rogul-atlng procedure the feed-back plc- 
ton win return to Ite initial position, Ir. which Intorplston 
chamber 59 will be disconnected by rlidc valve 37 both from 
duct 13 and from the low-pressure crvlty. /.n feed-back piston 5f 
is connected by lever 38 to feed-back bush A3, the end of the^ 
regulating procedure (st.ate of balance) at aro^ poritlons of 
piston 61 will always -be associated with the same position of 
feed-back tush A3 and slide valve A1 relative to the bush 
^rts, consequently, with the- ror-ir.r.nont r-.p.m. Tnereforc, 

the gcvc*«or ensures a rcaronrblr amount of stability at a 
great degree of regulation accuracy. 

The changes in the tension of rprln, 45 due to variations 
In the tempera ttire of furl are neutralised by a rpecial device - 
thermal compensator 52. .Absence of the them.al eonpensatcr 
will result In changing the tension of spring 4L. due to 
variations In the fuel temper p.turc (orith the hidraulic dece- 
lerator being in the came position) Involving chenges in the 
length of the individual parts. In this ea.se a reductien in 
fuel temperature will result In an increased engine speed, 
and vice versa. Thermal compensator 52 is c.osentlally a set 
of bimetallic plates, installed In the linkage affecting the 
tension of the governor slide velve spring. 

Variations in the fuel tfroporaturo cause the llmotalllc 
plates to deflect, thus changing the spring tension, which 
provides for a constant engine r.p.m. at a given rating. 


ILe_gulation of Fuel SuppI 
below Automatic Fuel Sun 


it Rnrinc r.p.m . 
Mlniiaum r.p.m. 


Governor transmitter spring 45 starts changing itc tension 
as coon as the control lever is set in a dcllnite position, 
in which decolcrator rod piston Tl st.-irts moving, thereby 
setting the speed governor in operation and causing fuel 
supply to be regulated automatically. 


.',t engine r.p.m. rrlor outer, atic fuel rupply mlnlnum 
r.p.m., the tor. ion r.f t]ip trari!;n;it ter rjrir.g Ir nnlntalnod 
at a con.st&r.t level, -md is nlwpy.- in excess of -the force 
ievelcpcd by the centrifugal wclghtr. 

;>s result, slide vrlve 41 is dicplrjoocl -jo the right. 


;t engine r-atlngs; which 


to the left, thereby ccttln.- the .s;v.- sh plptc in a position In- 
volving ma:<hiniu!: fuel dollveiy. 

To control fuel deliver;; tt engine r-atlngs; which rjrc 
below the su+omatir fuel .supply mir.irum r.p.m., prrssrncr.t 
pressure dlffersn *-1 ;-.l v-l-'o Ih is proYided whsoc function Lt 
to naint.-;in perm. nor-. t rrc'n.';urc iiffr ronf ial at tl'ic throttling 
velvc of ton pumj . .ron f'.c rigl, v ivo 12 ir; coc-ted upon by 
fuel pressure ujstre.jo of the tliroltling valve, t the other 
side the velvc is -ifectoa by fuel pressure downrironra of the , 
throttling v:lve and by the frrcc of tl;e cprinc. 

T'y d jus-ring the tenrion of the spring, a porcssurc dif- 
ferential v.'.lue i.r or lfiind, vhlcii causes the vr.lvc to travfrl'- 
to the left. If thv-' prc.osure differontlpl at tbic throttllog 
velve happens to exceed the prcdctermlrei value, the valve 
xlll move to tliC Ic:’-', thereby rllowir.;-, ■'.uel return from the- 

interpl.-ton c'^j?r,bcr end supplying nighi prcs.eurc under the s 

swash plate pir; ...r, - hue to a prcss’jro drop in the interplstoji.i 
chamber .'ond pressure Ir.crc.'.ae un.ier the r.'.7:4ch plate piston, . 
the l.'jtter vill .uove to the right t;;crety rcdutlnfi the angle y 
of Inclinr-tion ■'f the sv.-.'Si' plete. Th.e punp dellvorj’ will 
dccroaL-c, c'/usinr the pressure difforent 1 a-j tiio throttling; 
valve to reduce to e prodetermlned vr^l-oe, if a result the f; 
vr.lvc will par-:.irlly close t'y. ducts ruru-.ing to the intor- 

plstor. cl-enbcr • nl under ti.e sr'e.-'n plate piston -to provide -J 

for prr.sfv.ire 'it'ferf.ni.'il fto :nvi.rh p.l'tc plctcn rcqulreil^ 
for r.eir.*' ir.lny i-t in !:.i. ri-cdotcnuined po.'-ilioji- 

't Jll rr. ir.e r.r.:r.. v-luc.s oxceediny *hc automatic 
fuel ruT.ply ■ irlrur. r.p.:'., the prcs.'-ire differential ct-tho-h 
t'jottlim: V'';!'' ' is l-orer h-.e.n tlic predetermined vi.luc, prov^ 
s’ t:';c tsr.sion O:' the ; liCo v lve spring, duo to larger 
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panr^ago area opened by t>a-ottllnr valve ?; • r .. result tr. 
valve is put out of opor„tlon by tbo action cf oprlnc ' 
When the enplne is cut off, with 1 ho rhaft t»,o 
rotor still rotating and the throttim, valve cloned, pro^e 
differential at the throttlinr valve tend;: to prov;. To provide 

which are opened as roon as the rrenaure difieronti.. 1 at the 

p c- R SP+B £-cainct tne nilnir-.uni delivery stop. 


latter case the torr.lnation of the accoleratl.-n period nay to 
associated with the operation of the hydraulic dccelorator). 


rupl Prersure Vari ations with AcceleretjlnT' 
Controlled bv rroesure Increace Llniter 
hi.g Iv Hydr aulic Peccleratar 


-he ?.crrnl e.rcolcr.- tlori cf t]:c engine is ensured due to 
licitir- i -.e rc<-p o:i Incrc',! o of fuel presrurc upstrean of 
the distrltutln.: valve (or in the prlnaf;' manifold) in con- 
forcity with i;-.,-; pradcTRrminecl progr n of pcmissible excess 
fuel rr'e:- v;ith ror-jd to the engine r.p.o. 

I if. illu. trrtcE the. n.it’irr. of fuel proesure changes In 
toe prlir.fj':- rcnlfold v.iti; the engine accelerated on the ground. 



To provide for normal, tPat Ir quid: enouch or.rlne nhlft- 
Ine from one ratine t, .-mother involvlne quick novemcr.t of tl:e 
enelno control lever (nlthln 1.5 j oee.) .-.ot ..ecompmled 
by flame thro«-out or aurcc, the pump Ir fitted nltl. special 

'“W .-nd .... hydraulic 

The hydraulic decelerator provides for: 

(a) omooth aoeeler.htlon of the enelno to a clven ratine 

from r.p.m. equal to, or ejcoedlnr- the tmtor.-:tle l-od supply 
minlnauD r.p.n. ; * *' 

(b) extra travel of the engine control lover after grln- 
Ing the maxinun, r.p.m. necessary for sterting the : f torbumer; 

(c) electric lilocking allowing cutting in of limit sr/itch 4; 
at tne predetermined speed of the low-prorsure rotor; 

(d) possibility of regul.atlng the maximum r.n.n. vrlue 
(by means of screw fiA) er,d the automatic fuel supply minimum 
r.p.m. value (by oe.ans of screw 39). 

The pressonre increase linilcr provider for engine accelc- 
r..tlon from idling rating or from the r.p.m. value which Is 
below the automatic fuel supply minimum r.p.m. value (in tve 


■ T-'or; -"1 'n 


huol rresgure Increase Limiter 


;no prcssvix increare limiter corFlsts of the following 
Bain parts; slide v.l 'e sprin;: flow restrictors 26 

and 30, and pis-'on 23. 

The major corrponr.r.t of tlie pressure incroc.re limiter is 
rcprcsertoc by .viide vflvp Tf, whlcl., during engine accelera- 
tion, controls -.’r.c pociMon of swssh plate 66 by changing 

pressure dif fercntl.-.l .-.t the swash, pi; to pi tor. with the aid 
of ducts 28 and 29. 

T'rom the Icf 
pressure upstrc-'j-.- 


, slide V'.lvc 2r, is acted upon by the fuel 
of tl.o distributing valve, the right side 
0. .he v.'tlve ! eir.T '■::rosed t-.i the b ooster proccure of fuel '■ 
ar.d^to the force of sprin.g 22. :i,c ten.-oien of .-prlng 22 depends 
on .f.G positios. of piston 23. The pressure increase limiter 

cones to a s^r..h :.in v.: cn • state of I al.'-jicc is ectabllshodv 

In this c.- so t;.r- ;:ur.. lot -I of t’.o booster pre.-sure of fuel and 
— e proarure of spslnr 22 is cs,-.''l tc the jirc.ocurc value of 
vhe fuel upstre.;.-; }e distrlsuting v.'ilvc, ar.d -ducts 2S 
&nd 29 lire clasc-d. 


-• a.:-' f :-''^Sfcwr ’ 
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pi:; tin J'j 


Vjo ui'nti’c.-'.n. 
niriod r?.vr> 


The ponltliin y.i.-tor. . t 
dent on the ro::lMin li’ lilcc v'>lv 
sure In cavity Vk. 

At rinot':cr iP i.-l.-ir.ci 

ponitlor.j in whir'.'; new preer'uro 
hutinc vrlvo ic h.-l.ir.oci't ly t!.> 

A clienpo In the ponitiin o:’ . i r> 
balanee In hroii 1. 1 Cilonl !y ■‘> 0 
edge 27, w!;ich rc.;;ul&tpi: fnnl ; ; 
return line, wKic-:; d('lprr.iiii.n 
this case ductr fC -^.nd 2') i-rTi' 

During engine r-Ceel'T- ti 
the distritutin.j; v'<lve ir'ere-. : 
tiirottling v.-‘lve vherern did. 

Slldo valve edge 27 harn -fuel 
taneoucly, the .iliOe valve odf-r-r p.-.rti.'ll; 
and the inclin.etion of cv/ash plate 'iG i.- : 


. new 
■lietri- 


c dinpl ■icnvient irll'le v.l 
y-p.'-r-r. fron c-vix> .' A to t 
t/io poriti jn of t, ’ e pi -t. .n. 
in eloned -,11 the tirr.c. 
n, furl prt':;L-t;re .ip:'.re. r, ■. 

V'lvr ?[■ novo:, ti 1 ':r righ 
Viy-jit-rr frop ervity 7/;; . i:- 
)p' n duct;; 
controlled 


.u^l 


fuel pressure ups Lre.-.m of the disrri;,ut.ii.. 
the value preset by spring 22. ri;cl d 2 -.ir 
discontinued, pi-oton ?3 will le forcrl y 
tiirough flow rootrictor." 26 .* r.d ?' to nev« 
spring 22 v/hich will result in .Todu. 1 Ir.ire re i: ;‘t;o 
sure upstrcfUL o-'' tiir districuLln - v.- lve. 

The rate of pressure inere "e, and, conrccuent ly , 
consumption by the engine depend;' ..-n ti:'.- r.;n of tr- 
piston 23, v/hic : in i .,s turn is dependent on the rcsi; 
of flow restrictor 26 :nd 3', deliverin'; fvei t . c.-vlt, 
the pcrni:'.r.ent prci-sure duct. The initial ••i'pleecr.f r.’: 
vnlvc 2r, when sl.iftine the engine ci.lrjl le-.-or ;n::. 
fcalfinced state positlm to the po;'ltiin ;,t •.•;ei'.;. ", 
valve edges r.re centrollod ti rou"; the rr.ediur. if . ct.- 
and 29, results in the initl.el rise of .uel sre: . -.re : 
prlmar:' manifold / } <. ,'.3 kg/rq.cn. 

During engine r.ec''ler.- tior., piston .^3 r.i e. iherc 
ing the groove provided in the rod. ’In 
or 26- to be choke.d with renultin,'; drop 


f ring 
h ter. ing 


riT-i.' ifeiiee; pi. t 



:;t.".rts novirg ; t a hig-.e.f' rfito, wiileh results in a higher 

of fuel prosrurr- Incre.-.s^. 'hi;- provides for the requir- 


ed fuel -to- 1 lie oh.nr.-.c tori; ties, 
In it;; fuc'ther tr."vrl pi:'^ 
valve ?!■ tiirough t'.f' Tnefti\i-:i if : 
velvc eige.r will cl; so duet:; ;'P. 

Kill no'.e p-. sj'iin .'illowin, 

cavity rti -y r<> r 1 ;,. r ■ 

in c:;vi ty f; r;:. y he ver. h', r’’» " 


r 23 •■•.bntr ogalnst slide 

-he I'rrinr scat. The slide 

and 29, rr.d the slide valve 
oonircl of fuel by-pass froo 
e ■•'f fuel pressure Inore.afio 
he pi.s-'an being at a Rtand- 


rtill, • n:' r: " > 
dist.ribu ‘.in.- v; 

inere If liritc 
fprir - '.*1 
tion when i.he 


three ;;f cTjn»i; 
pres ru se inc;’' 


if '-j'’! pressure increase vp:"' roar, of the 
I'.'c. '. ill r.' bf i' j.er. dent on the pressure 
s, •‘ht !• ^ter is pui 0”.t of opor.-.tlcn. 

; 'S rrinrr.in • t'lf pl.-'tir. ^.o the initial .posl= 
•'r.yine r.p.r. dcr.rc.?!:e; . 

•.fcclr r- - i V.. c, ‘r cteris"lc curve consists of 
1.^ '■ff rlr-- fr 'r. me ••■r.nxlicr by the rsTc of fuel 
.•c yy:--* re. r. ,.r d » rtrlhu-..ir.f vi.lve (rig.r). 
i in (fir::•^ ’-r-nch*: ;.-l: 

jet-.r: T" . r.d 3 * re eonr.eeted in scries. 

pi; ■‘r„vel 'nd if fur-i pressure increase 
id re 1. inly gevemed 'ey tl,c reaist.'uice of 


incr';.- 
•.i*.ly I 


d.) - I-.:; 

1. ''he r-.ics of the piston 
re wighcr 'i'.-.ari at the 
.c re ;'i;-x.>.ncc of flow 


I'low rr sir- jet-. 

The r-. tos ii' pi 
rjc the Ifert .-id 
flow rer triCor . 

T'e-eond (:;c'Cirid br 

.' 1 : V.' rc.'j tr 1 e : ir ? 6 i r- f'j i 
travel r. i if . -...i r-r^ 
first r.'ctior, ■ h : 
restrictor 3'. 

■^ird rcetiin My.iri -r.-ncr) - f-b: 

•or.;- ;-p:'in.- ai'utnent plate of 

■ i' '.t'. ‘-p'ile 1 '’ furti'cr inere? sing the 
r." :h . I'nder t; r, ir::'re'>sing fuel proscurc up- 
+re'r. i; t e i i • ri: u" i r y v i-. ^, rlide v-lve 23 is not 
•p.'.tlr , ■ .'.•■nir' ...e-. -,.1 .'o, heir. ij'. i.lc +.0 ivereome 

•te pre-r-or.. .':..li. . - pi.---- fron o.'vit:v 2/;, with the 

T-p'-.;'.' j'l'--. '•loi'c.i by eigc' 27. 


rlide v.'l 
t'^r.rior. i 


,g...';-.Oh- ;■ O, 
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Tho rnto ol' fuel preerure incrc.-rc 1;; clrpondont on the 
rate at which ;xa::h plate 60 chan.^ec itr: :^.f^lc of ir.elln lion, 
which in a function of ihc rerlr.1 anc-e vMug of feed-t. -..c): .iou 
restrictor 07. 

Thlc section in chcrneterl cod ty t);o /rrcater.t rate of 
fuel prosQuro increase. 

The total -iccolerrtlon tiiric depends on the l..,l.v,K;eu 
state position from wl.lch tlie encine control lever ic shifted 
forward. The higher the pressure i.pstrean ol the distrlbuti np, 
valve, tJ.e greater the distance covered Vy piston ;:3; con- 
sequently, it will take loss tine for the piston lo complete 
its travel sjid for tho pressure to reach tho r- cdrlcrniined 
value , 

V/lth the on/Une r.p.m. chenced slowly cnouch :y ranipulat- 
ing tho ongine control lever, the slide vclve of the prersuro 
increase limiter does not interfere with the oper.-tion of tl.c 
permanent pressure diffc-rentisl valve (.-t online r.p.m. 
values below tho automatic fuel supply ninir.un r.p.r,. value), 
or of the speed governor (st engine r.p.m. values exceeding 
the automatic fuel supply minimum r.p.m. v'lue), luol .suprl - 
being controlled by the alovo units, since the ruLc of fuel 
pressure chajiging upstreair of t;:^ dis trirutii.g vMvc .'•grccs 
with the r.-tc of changing the tension of spring f2, and 
ducts 28 and 25 remain closed ry slide valve fl -11 the time. 

.".poration of Hydraulic Poeclcr-'xor 

Motion ic transml+tea from the engine control lover t,, 
contTifugr?! governor spring h: ly :hc ir.-.uliu decoloralor; 
adjustment of the governor for the prcdcterroircd r.r-r,. dorrr.i: 
on the tension of tv.e spring. Hj draulic deeeler-tor e- vl-/ ■ , 
is connected via flow restrictor 1-6 with d-uct 13 ( iowp-r+rc or. 
of the permanent prcs.sirc valve), -,r:n vl-> hole- .',5 ir ■ . 
decclcrator rod to ihc return line. 

In the balanced positl-^r. nf the dnceler-tor piston 
Inflow of fuel thirougl flow restrictor 36 into e-viti' is 
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caual ti fuol ,,tno, tr,-ouph hjlo ir. tlic decclcrator rod 
pcrtla.ly clooe’ ly l,,.-::, tP; tM. rocultc Ir a btloooc of tho 
forcci, cctlnr a,, th-. ijdrcullc locoicrator plcton. 

•"‘= '' lb ‘S lb conplctoly cl-ccd ty the odjo of 
Icoh 1..C1 cut.l0» frer cavity ^ ctopo, ar,d tho pUton 
. .. B.orj.j n.cvc . -.Mnst the fcrcc of tho cprln? towerdB 
aotust "Cl a , '-L < •* - . . 

V. 1 . , ... ..ji.MVd aepenaing. on tho capacity of 

the flew resvTjctce. 

r:th -:le nd hole oren, *hc plsbon will be forced by the 
spring '.c bbrup'.iy c-ifi -.utonctic fuel supply 

•ninlniurj r.g.r. r .rp neve- 35, thereby forcing fuel to return 
via hole iO. 

',l;cn a; role rating tl.o engine from the r.p.m. exceeding 
r.’c avT.or.atl.- -ucl supply minimum r.p.m. value, the engine 
contiol iC i.l.ii-^ed within 1.5 to 2 sec. to a position, 

co.r.. pn f.^ng f tbf' .-jaxlrum r.p.m. or to some intermediate 
r.p.m. value. 

In tuis ear-- rush 48 will close Jiole 45. The piston with 
e rj ..ill u_.>v/iy move towards adjustment sorew 54 and will 
operate le -cr .'u', theieby .-..moothly read ju.- 5 ting centrifugal 
governor spring 't^ to a new rating. The deceit rator pilston 
wi.l^nove until a state of balance io reestablished cetween 
- ' Pieton; tiils will be associated with 

- i-o-initc prs’-.icr. t-f rod hole 49 relative to the operating 
c>dC3 Of doc-^:cr:t-r bush 48. Thus, at the engine ratings 

invo ’ ing^autox tij fuel supply, each position of tho deeelera- 
tor bur! ''or .hr engine control lever) will be associated with 

- tpecriic prirg t.-r.oion value, bonec with a specific engine 
fating. 

»ut .■> .'.r.ginc aocoler-tion period, the actual 

V . - 30 ,.; lower ti an the values’ provided for 
•r, ..overnr.r slide v.-<lvo 41 in *3:1.'- case is dis- 
r- .n. "-or: It;: ’. si: need po.-rltlor., -while piston 6l 
^ i’ cilnri tion of the .swash plate 
i)cl supp_y .pe and providing for 
n>.. 'iV'Ci;- -if the r:.gvnc. 


T3Lr.-u- 
’••p.m. veiu 
'y the gov: 
rlacr.d -f - 
n-alu 11 ■ 

tvor* by ’.r.-; 
^5"" no; ; 
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'.'Ith the engine nccelerated frtr. ;;,c r.j,.-.. v.-lue- nhleh 
are heloe the eutenatlo feel nupply nlninun n.e.n. v,-ine 
etortinc fro. the Idling rntlns, the deeelcrnter pletor rat- 
eo.e to e belnneed porltion before the eo.pletltn of the en,-ln, 

accoleration. 

In this case the r.;?te of on;:inc accclciv-lion i:: dopondent 
on the action of the pressuro lncrc.'>co 1 ini ter. 

Encino acceleration fron the r.p.c. valuer belov? the 
automatic fuel supply minimun r.p.m. v,.luo c.nnot be .-.cccn-licb- 
ed in a shorter time period th.-^ accelcra ion from the 
automatic fuel supply minimum r.p.m. vrluo, rinco at a hl^h 
rate of r.p.m. increose, the termination of ihe c.ccclcration 
period sill depend on the action of the h^-drculic dticelerator. 


Cporation of C tcrtlnK Fuel Control Unit 


. is deri.^oicd for tutocietif 


The startlnG luol control unit 
starting of the engine. 

/.utomatlc stao-ting is accomplished rith oni-lne ccntrol 
lever 47 sot at the Idling rating rector. 

In ttie course of starting the stirtin^ fuel control unit 
y-passes (from the lino upstream of the dir triluting valve) 
excess fuel delivered by the pump to the return line. 

At the beginning of the ctcrtlng procedure, nhon air 


pressure eft of the compressor (Pp) 


Is too leu, fuel prcs:urc 


upstream of distributing valve C (and, consequently, fuel 
consumption) is determined by tlio tonrion of r;tar-.ing fuel 
control unit spring 19. as soon as fuel pressure incrc. 
valve 18 opens thereby ty-pssslng excess .uni. 

As engine speed grouc, f ir pressure increo.se in L.’ic 
diaphragm chamber (the chamber is supplied with .'•ir .a. 
sure Pg corrected by the air diGch.'irgc JoO c. lasor; the .'rrt- 
Ing fuel control unit to by-pas.', leer fuel, vi.ioh re.-ults is 
higher rate of fuel flop through the tumors. 

At an engine r.p.m. approaching or h.l..:hcr than the iJlir..': 

rating, air prercure in thin chanter will Increase; to h. v, Ixio 
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causing the valve tc clo.-o complctoli-. 7non, the rate of fuel 
flow through the bumnre will boconc oq-ual to the rate of 
fuel flow through idling rc.tlng slide Yalvo 3. 


Llrjitinr. af hi<-Ji-:roraur«? Potor T’rclrjun r.n.m. 


Provicior, ir r.:-de in fuel re.-tul.stin: rump Hp-21«> for 
Uniting naxiDiVt;c r.p.t'. of '.he hl.^h-prfisKurp rotor, which Ip 
accomplished ■-s follons. 

."■ucl rogulaUr.,- punip ||p~22(i> .'.reornodstes the high-prec- 
Eure rotor .opced ‘r.manittrr, rhich by-pocsos fuel from the 
cavity letveor. 'ot rr.d the docolorctor flow restrictor aa ' 
.-oon as t]ic : .ir'. -prccauro rotor re.oc.'ics li;o mnxinun pemioeltl^ 
r.p.m. vr-lue; t ;ia rcsultj In r. prossuxe reduction in docele>» 
rator piston cavity which caucos piston 51 to move to the 
rigt-.t thereby read tu.- ting tie tension of governor spring 45 
and docrc:.;:in- the speed of the lov-prossurc rotor (the 
transmitter elide valve sprint: being slrackcned). decrease 
in the r.p.Ei. o.'. t.’-ic lov.-pr ensure rotor will cause a reduotil 
in the speed of the high-pressure rotor. 


3v-?ars Valve 


The main fuel ly-pass valve scrv'cs for cutting off i^l~ 
supply into the con..ustir)n ckamhors during engine starting 
T'ithin IC.C .see. -fter the engine r-t.art.v to bo spinnedj the 
valve r.ai’ also be used for hy -passing fuel when firing roeketl 
oisslles. 


’:.oi! volta.'e is suppli»-(i, from a rpeci'l utomatlc systOBhi 
to thr winding of solenoid of t; -pa.ss valve 31, the valve 
slide T/ill move to uh.p icxt for j.-'r-lod of '.3 +f,,5 sec. 
thereby comociin' t.-.o rprir.: chanber ...i '.jorm.'jiont pressure 
iii . ore.sei; ! v l-ve I.', vritj. lov-presrure cavity 34. Precpure - 
in L.nf sprin." Ci‘.rxit)er will drop, oxcess pressure of fuel up— 
•'’trea.r, of i?-o v Ive will move t’ e latter to the left, ajid 
al-e T?ill eanr.oci the cjsvlty of the 


irent 


edge of 
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nwash plate plcton with hiph-proccure cavi v 
Groove of valve 12 ,7111 connect Intcrplstor. ct.-mbor ' o vl- ; ’ 
low-prosGure cavity 34. rue to the llfferonco hrl-oe-V t • o 
pressures, the piston will sot swash plate « In nnsl'.mn 
providing tor a lower rate di fuel delivery. 

riniultcneoucl:', press-ore will be dlr-e--.nrrof Ir.,-. 

the tooster cavity vie the Inner duct of valve 12 . ' 

At the aane time (with ■‘he valve slide .--,vlr..> to -he 
left; slide valve odge will corneet decelerator oevity DC 
with low-pressure cavity 34. 

The decelerator spring -will force t re rod to move all 
the way to the right, thereby reducing t!e tension of spring 4^ 
thjough the nodium of lover 46 . a,e force dcvclopo.^ cy ti’e 
contrlfugel weights will displace slide valve 41 to :ie left 
causing the slide valve to conned cavity r?c with low prer-ure* 
this will provide for more effective hy-pasri.v of l .c r.ain ’ 
fuel. Fuel drop upstream of :.!.c diotrlbutinc vel-c will 
readjust spring P2 of the pressure increase llr.iior thereby 
causing the fuel to be delivered at a lower rote, ftcr t*-'' 
solenoid has been energized, the by.pe.sr velve. ' llcrand ner- 
manent pressure differential valve 12 will move n the ir.i.i-l 
position, and the rate of fuel supply will Vc roes tab linhed 
as required for engine r.c-celcration, provided by -re preocurc 
Increase limiter or the lydraulic docclerdor (Irponding on 
the reduction of speed of the low-pres.ourc ro.or wi.-in td- 
operating period of the by-pa.or valve. 


Hre In Valve 


-The function of the drain valve Ir to direct fuel from 
the fuel manifolds Into the drainage t.ank after '.he engine 
has been stopped to procludo fuel combustion ir. the Vuiou^r: . 

nth the engine stopped, throttling valvo 2 ir ror i>^ --k- 
CUT-OUT ( CTOn) position; fuel prerruro upstream of the- Jirl' 
tributlng valve drops to the drain prescuiv. vr.lue, nr a drain 
hole 1.0 -opened hy the rear edge of the valve, due to which a 
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reduction is c-o:porlor.cod in the precruro of fuel delivered to ■ 
drain valo^e piston 1 vie duet 4; as a result, the valve is 
forced iy the sprir: to move down, thereby conno<?ting the main 
and r.rlr,.ary fuel manifolds v/i^h the dmlnagc tank. 

tt any other position of the throttling valve, fuel proo- 
sure in duct 4 causes the valve to to locked In the upper po- 
..itlon, in thi.- rase the mnir. and pri[ria.r-y fuel manifolds aa’e 
cut off the drainage .ank. 


Zuel I^o.-ulntlnr kumr HP-22<D 


the a, 
any of 
consis 


lini t 


uol regulating pum? }l?-22^ (rig..-), dollvor-s fuel into 
terbumer md au omaM-.-r 11; regulr.tcs fuel flow rate at 
f-.or'-urncr ratings. <rhc fuel regul.ting pump 
*.'.e fcllowln;- main units; 

“ plunger pump; 

- afterburner regulstor; 

- b.'.rost^i jc f-,iel c-onrumption linltcr; 

- af ter -urnr’r v.tilve; 

- fuel valve; 

- permanent prer-s-oro valve; 

- .-fterburner control solenoid; 

- electric contactor; 

- ly-pr-cs valve; 

hig} -prc."sui*e rc'or speed transmitter and naxlnun speed 
;r wi'ii uhcrmal carponsator; 

- cut-oif v.-ilve. 


Tumr loeratlon 


•uol is 'iircc-.eu tbar-^ugh 'liter :e and via the duct to 
ported member ! h.-vlnr s-uc .ion port fa .end deliverj- port 61 . 

"hllo the pv.jnp rotor actuated through the medimn of 
ohaf: C6 i:: spinning, plungers 63 forced by the- springs 
•'f.-inct t:.c face of s-w.o.sh plate 6:. novo reciprocally in their 
CUidlnr wells, - 


..ereh- 


lira-wing fuel tlirough suctlDu port 61. 
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•JoU-.-rrlnr 1 - throuch 

connl 7 6J rIMlo the reter 

conplotec the revolution. 

tion on the nnclc of inollnn- 

n CTJc^sh plrte 5:, .70II on the rotor rpond ,:nd 

tlon Of the r,,anh pi. to, the hichor the fuel dellve.^- r.to. 
plunders 63 helnc cr peble of lon.^er travel. 

The nrrrh pl..te ie dloplrccd by norv^o-plston Sr, whooc 
rod IB hincod to the erred, plnte boPrinc houoiac. 

cortrollGd by the arterbumer ro/7ulat- 
or, which tends to nfintein the lyp rr.tlo r.t e. constant 
value, in the event the rrtio betroen pressurr.- ?i - i2_ 

P4 is disturbed, the afterburner re^ulatcr chrnecs the^‘r.ttc 
of luel flor to the afterburner injectors. 

- corrected pressure r.f t of the coniprooepr; 

- static pressure aft of t/ic turbine; 

K - constant value - reduction factor. 

The reduction factor is a constant value for the clven 
adjustment of rcgulatirvj noodle Wo.l (nef,i,'o.l2, i>ic.21). 

Fuel delivery control, nth afterburner v^Uve 71 open 
CPlg.25) Is aeconplislied as follows: 

Cervo-plston er.vitlcs /jQ '.nd -6 ..re connected rlth hirV 
prensure oavlts^ 62, c.-^vloj- •:£ boln,: connected via the duct. ' 
and cavity kO through Jci 11 .-^nd flor restrictor T?. hcrldor. 
provision is made for tJio duets running fron c.-.vil- 62 vl- ’ 
filter 10 and Jot 11 to afterburner regulator valve 36, li,.-.itcr 
valve 2x, and to afterburner valve groove 1 C. •,.ith limiter 
valve 21 closed and .afterburner \vlve groove 6R cut off 
Chances in luel by-pa.or t^n70ugh v.olve 36 tr’:r place dopondin; 


thc pressure difference botrreon pj^ and r 


In case .afterbumer rcgul-tor valve 36^ir do.'-o-’ -nd no 
fuel is by-passed, the prornjrer in c;vltics /;9 -nd :6 .-ire 
equal. Uhderyhe force of tt.o cpinco ar.d the proscurec acting 
on the servo-piston, the latter .sets the crash plate .-t a mv.:ci=c 



or.o.pcndr „ 

denser, •.* 

is adjusted ul^h u help of n-iinuti dellvor;. acrotr 6«. 

io -Jpo-n (duo to an Inerorso of pres- 
care P,. fur o.,..=plo) p,,uot.o in cvltj- 49 «u 
Inc due to fuel oulj'ior find the presence of jet 11. 

Excess presure of fuel applied from the side of cavlt 
. yl 1 e U..0 ...or. pi,..on to ovorcemo the force of the spring ^ 
to^move tor..rds cavi :y 40, thcre1:y setting the .sraash plate -, 

.. nn ,r Ip ink'll;-.;. -ulor., which will result in reduced pu.*, 
'^hJ «hancinc until pree^ 

Zc r' d^ -PP--.ohon the value of pro? 

st-P pump) comes to n 

fr^: t". . 

" ■ ^ ^‘‘d pre.'-.'^ure in cavity 36) and 

equal ^ ^ f^princ -"nd rresrure ir. orivlty 49) will bet 

Ctr..dD.jucr.tl;., f„,l ly-ptsa frur. aavf.;.- 49 via valve 36 
o^aa far re.:ul-,tlr..:- fuel dcllvotf Vy the p-unp. fhc rate o' 
fan ty.f,.,rr .run a.,vlt) 49 1:: rutueei loallj controlled duo 

>^lcar'jice V.otrccr. :hc Jet ijid afterburner ■ 
gu ,a or v-lve ?•. , arintrir.inr pres.ourcs ?• ,uid ? at about 

>.hc .'-a.ne level et ar.y . Iritude end speed of flight! 

rc-ral.'.tor rer-.'os for .-utonatic regulatlo 
0 . ftertr.rr.rr ruel ocn:-....pLl.on, .-.t v.'irlou.^ altitudes and 
speed.s 0. fligif. 

H f tmumcr rcgil.'-^or hrr thvpec cevitios 29, 31, 
an.i 3;. * * 

not ••’iviied hy r.n air-tight, flexible-^ 

33. ccvitier 31 fuid 29 arc 

*y-r. iove . ; :. er.br:, r.r : . ';];c lever i.s .supported by an-axl( 

Ir.rorner- ; li. : - li ..v . . 

-in..,, .hr .1. i;.;co e- lever 33, and. 

\ 3 rrt..prc s-y.-^.m depends or. 

/•.,. ^ ^'^rce o; .-prlng 27 rj.-l valve spring ; 

‘ ^1".":.^. .l::3;:nce rit r ..thc_inujp..:,t__r_sla: 

^ '’vet 2S ’. ct^.e.n afterhumor valve 36 and 
• 1 c 'i, ind pressure ll’Trrcnec betreon and 


i 


\ o 


>0' 


.O..!..-;.:©.-.,. .-O C 
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Hetnilatlon nf fuel cmrsumptlon with tlio aircrrut cllnllnc 
Is accomplished as follows: precrure of the oomprorcor) 

and, consequently, pressure starts dropplnr, which results 
In excess pressure actlnc on the monbrano. The c::co£n pres- 
BXire applied to the memtrfjie displacer the lover and piiTtially 
opens valve 36, which incre.-isoc the rate of fuel by-pass from 
servo-piston cavity 49, with rorultinfi dicplaccncnt of the 
ser\'c-.picton and a reduction in the fuel delivery. 

Fuel will be delivered into the oncine afterburner : t : 
lower rate, causing precsiire P^ to drop. The rate of fuel 
supply will be decreasing until there is no practical dif- 
ference between pressures P^ and P. . 

-Afterburner npcrr.tion in eccord.-inco wit}, the law pr-ovid- 
ing for constant r^^tio P^/P^ is dependent on rqua.lity rf pres- 
sures and Pj^. 

Pop adjustment of afterburner operation with regard to 
varying altitudes provision is made for spring 39, located 
under valve 36. Slackening of spring screw 4C will cause 
temperature aft of the turbine to decrease, wliorcas tighten- 
ing of the Bcrc\7 will result in temperature increase at higher 
altitudes. 

The b-'-irostatic fuel consumption lir.itcr scr\*oa for limit- 
ing fuel consumption in case of nn \inEuccossful attempt at 
afterburner Ignition, for precluding the possibility of the 


s for 
ISO the 


afterburner going out at high altitudes, as well , 
ensuring afterburner fuel supply regulation. In i 
afterburner regulator fails; the limiter slso cer\'cr. tc 
control afterburner fuel consumption depending on air pres- 
sure aft of the compressor (Pp) that is depending r.alnly rr. 
the altitude and spKjcd of flight. To provide for normal opera- 
tion of aneroid 22, high pressure Pp is reduced to pressure 
In regulating needle i:o.2 (Pef.Ko.lS, Tig. 21). Tiio degree of 
pressure reduction l] = Pp/p^ Is constant at all engine r-tir.jr 
Irrespective of elL,iludo and speed of flight. 

The aneroid transmitter along with profiled fuel valve 3 
limits fuel consumption depending on the cliangcs in altitude 


c:...:. 
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ht, ir. corplianco with c. doflrlte altltiide' 
loh pnvldr-s for somewhat higher than 
•fterburnor fuel co-.-.rumption, not to Intor- 


'cr. U on of ro'-ulotor Pp/P^. 
ter hr;. ■ ‘ ' 


and speed of fb 
c’liar’icvcrlstic, 
required rate r 
fero with the o 

'he lir.itcr hr;, two cfvities IP and divided by -an-alr— 

tight flcrible mc'.r l p.or ' itisn, so.'.ling lever 2A. Iho lever 
rests on an >le mounting b.-,il hearings. The balance of 
lever 24, tnd, eonsc';Uor.tly , tlx- bftlanco of the entire system, 
depends or. f'c ollowln{ f. otors: tension of valve spring 16 j 
proBcuTf' in due* 2?. bet', veer, the /ifterbtimor valve 36 and 
Uniter valve 21 ; pressure ; pplied to transmitter retainer 25 
from eaviv- 62 .and from :norcid 22. r. change in anj' of the 
above f .orncs will invariobly cause chijiger In rll other foroee 
tending to mpint.-'ir. the brlance. Prr'ctlcally, only two forces 
in t!;e limiter ..re relr-tod to e.och other as simple dependents: 
prerrurc If;, (affeetin.': the :orce of aneroid 22) end pressure 
in cavity 62 (aifccting the force noting ''n transmitter 25). 

'.'ith ; ir pressure reducing in c.ovitj' P^, aneroid 22 
inerceco: 1 fs pressure or. t)ie end nf lever 24, thereby rollov- 
ing the valve which causer fin iricrc.''.cc of fuel by-pass from 
civlty' 49 of tbc iuvrvo-pistori vi.' v.- Ivc 21, and displaecment 
rf the ;:rrvo-pi.'"i.or; tov.'-' rdr lower rate of fuel supply. This 
will change fuel lire s. sure in the system and upstream of trans- 
Eit'cr retainer 29 

Jr. ;i result, c nov.' stats of baliuice will be established 
in the limiter, which will oeuse it to maintain a new reduced 
pressure i.r c.-vit;/ 62. 

nhar.fir./ o pressure ir. cevity C2 with relation to altl- 

■'f fli.'l;! ir dctc.u’T.lnod by tl.n char.oetorlctlos 
• hf di.nmcter of pressure tra-nsmittor piston 
rojec'ing beyond t} o di.;phj'£,Ti, and by changes 
f. arm from ti.c contact point of the rod-Of _ 
levrr a-jus*ncr.t screw 20 to the axle at 

r. r .'.tt: (.inent . '.lampcr 26, located in the path 

s. o ;vlty . to Unitor tr.-Jirr.itter 25, oli- 

lucl pulsf -'-lon likely to occur in the rysten. 


tudes r-r.l : 
of .'irrni.l 


In tv, 
eocf r 
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The nature of changeG ir. maxlnum rnto if fufij dollvci7 
into- the aftorbumor ;»lthln the ran«e United ty the preceure 
In cavity 62 depends or. the profile (affeetlns the passage 
area) of fuel valve 9, as well nr on the ten.sion and rigidity 
of spring 4. As the pre-osurc in rnvlty 62 Is the function of 
pressure P^, the general characteristic of lerjclinuni rate of 
fuel delivery into the nftortumer systen v.lthin the range 
.limited by pressure P» is dependent on the adju.otment of the 
limiter and of the fuel valve, 

Addurtment of the limiter in performed 1-' nar.lpulsting 
adjustment screw 15 of 16 and screw 2 of spring 4 of 

fuel valve 9. With ti;e aftorburnor regulator in the balanced 
state, limiter valve 21 is partially closed . 

Control of fuel dollverj' into the eftorturnor is accenp- 
llshed by opening and closing cflerbumer valve 71 coupled to 
the piston. 

Afterburner vMve 71 If operoted by soleneli 34, which, 
when energized, closes valve 37, thereby eausing fuel from 
duct 17 to be delivered into c.-vity 67 via flow restrictor 12; 
as a result, the piston jmd valve 71 will be opened tc full 
capacity and the spring will he compressed, .'t the beginning 
of the afterburner valve travel, greove 68 gets clo.-.ed, ;a-.d 
fuel is not allowed to' be drained from spring cavity 49 cf 
the servo-piston. Servo-piston 35 starts dlsplr.cins“ the swash 
plate towards a higher rate of fuel delivery. \;ith the vd- 
tage cut off, valve 37 opens (by the action of the spring 
located under the valve) and the strong spring :f v ive 71 
forces fuel from cavity 67 to the return, (that i.s, mt.. the 
booster pressure cavity) thereby closing afterburner valve 71. 

The nature of changes in fuel delivery w::ilo the after- 
burner valve is being opened, depends cr. t}ie vrri.itlonc In the 
passage area 0' the valve .and on the ch.cngcs in fuel pressure 
in cavity 62. 

The rate of pressure increese in cavity C‘2 is dependent 
on the srach plate servo-piston rate of travel, wh.leh is the 
function of the capacity of flow restrictor 57, whereas the 
rate of travel of the afterburner valve Is detemlned by ihe 
capacity of flow restrictor 12. At the end of the travel the 




om 
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pl.ntcn ■'f V'.lve "I (r:t full .-urnentation) werks .-•gainst rod 69 
of engine Mcrklnr d.-vice eleetrlc ''cr.^-ictcr 7(', thereby 
irc.oking the cireui! .supplying voltsge to the electromagnetic 
valves c,.ntr.llinr furl deli-/er:, mt. the fterbumor flame 
igniter. 

V-hrr. thr piston .-icves in th( 
returns ro'i 09, md ccn.soquently 
the initl.-.l position. 


rovnr.''.r direction, the spring 
electric contactor 7C In 


.0 ensure t, at the afterburner valve cicvcs at a constant 
rate, permanent pressure v.-l/e 15 is provided. ?his valve 
aaintains perr.anent prer.ouro in the duct aft cf the valve, 
irrocpectlve of eh -j-.jos in furl pressure upstroion of the valve - 
(that is, dcTOStroar of filter 1'). As soon as 
duct 17 Ir.crerces 


pressiu-e in 

valve 13 will be displaced tow.-..rds the 
spring, Cf. using the /.olcs provided on the side surface of the ! 
valve to he piTti ^ly cr fully clssrd; thus e fuel pressure of " 
about 11 rill be tif.intaincd in duct 17. 

Fuel va.lvo 9 .ser-cs to ensure predetermined afterburner 
fuel censumptien, rirn the li^i^c^ is set in operation. ' 

■.’Ith artcrburr.or vf Ive 71 ..pen (it is shewn in the dia- 
crait in ILs closed posit icn), fuel from 62 will be deli-’ 

vered to t).e 2uel vpIvo after p;:ssinc "hreugh x.hc afterburner , -i 
I valve pec sage .-irr-;. 

; Fuel v.-l./c 9 con.Ms-.s :f r. sligo .-xd a guiding bush " 

having profiled pons. The p.-issago -ire;, in the fuel valve 
I orson ly is depei -lcr.t on t}.c position of the slide relative 
t},r , .(..r. . 'Sj o p^.Gitlon of the slide is determined by 

the fuel pronroi-c v; lur upsvre.fm of the v.-jlvo, ly the tension ' 

. oostrr pressure In valve spring 


of if.o sprin/ , t. 

cli.'Tiber 3. 

r. prerrur” 
pas.-;; sr- -re- lu', 
ini' if 1 .en:;l;n 
f-r 3. Id in*- 
(climlr.:- ■ iT..- 


uiii.s up upstn-m of volvc 9, the valve 
.res. 'Jorov.- 2 servos for adjusting the 
t.co sprii.g. .If T 1 , oonneoting valve “sprlt 
return, serves for d.-unplng the valve 
:i Ic pulF'tion of the fuel). 
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The function of ly-prnr v.-lve prcvlUec] :r. the valve i:- 
to ensure a nlrlmur. fuel concunption, when the rifterLurncr ic 
turned on and nfterhumcr rcf^lator 36 is open (the anplc or 
Inclination of the swash plate mlnlnun). t lor pres- 

sure of fuel In duct e, downstronm of af tc-rVamer valve 71, 
-y-pasf duct 6 is fully open thoro’..y directing: o.vccsf fu^l 
delivered hy the pump to the Inlet of rain rerulotlnc fuel 
pump HP-tliJ). /;G soon as the pressure Increases, duet 6 pets 
partially closed which causes a reduction In the amount cf 
fuel ly-p-.Escd, •„-hcn fuel pressure In duct 0 roaches the 

maxlmuc; value, rinrt 7 ^c . . .. 

, . — X . ... .....iCii i.rii-iiis tne luci tnerc.y 

limiting maximum fuel pressure in the pump. 

By-pass valve 5 upstream of the af terhumer valve Is 
designed: for relieving cxccsrlve pressure resulting from dis- 
engagement of the afterhumor valve; for maintalninr; prefcure 
In the pump required for the normal eporation of the serxx- 
piston with the afterhumer turned off; for ’y-pr.scing fuel 
with the purpose of cooling the pump rhon the efterhumer is 
turned off. 

With the afterhumer turned on, valve is closed, the 
force of Its spring exceeding the pressuro differential at 
valve 71. hlien the aftorVurner is turned off, prcs.sure in 
cavity 62 will decressr f-t the expense of fuel ’ y-pa.ss via 
valve 5, and will depend on the tension of the valve .''prlng, 
since the valve spring chamber will : e ccru’icrte.: with the 
retxuTi via the groove provided on the aftorlumer valve. 

The speed transmitter .serves the Vlocklng devices 31 
the engine responding to the r.p.ir. values of the onglne high- 
pressure rotor. 

The speed transmitter comprises a co*- -rlfural gevemor, 
consisting of centrlfugr.l weights iil and pendulum U?, scr-/:- 

piston with rod r3, speed trarismltter shaft 47 , and. rack 44 . 

With the rotor speed Incro.asing, t’.c con-; rifug.al force 
of the weights tuilds up causing pendulum 42 t: cor.c cut cf 
the state of halanee, therety allowing fuel from cavity 17, 
downstream of the permanent pressure valve, to flow into 
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cavit; 


of so.-^v.,-pl; t -r. '3, whore.- s ror'/c-pl.Hsn cavltj' 54 
is caused. to 'o connected the rc-tum duet. 

ihc ^c;^^'•?-pict:n starts moving there’ y increasing the 
tension of spring 43 thr.ugh the mod.lun of the g.oar and ruck-44,- 
until the s-^aio of ’.alanco is roestal lishcd, that is until 
the iorco of spring 43 equals the force developed l.y centri- 
fugal weights 41 . vhl.s will cause speed tr.ansrnl t ter ::haft 47 
tc charge Its .-ji-' lc. -ia). ti-.e speed reducing, the order .if 
the ch o’-'o ever ts will Ve reversed. 

.'•t t).o end of travel of servc-pl:;' on L3> cerrcspondlng 
to tlie maxitouj! permis-si’. Ic -vv-lue .u ti’c high-prespxire 

rotor, rroovo 40 or: o • i serv --piston rack will lino up with 
the edge of h.ig’ -prerra re roto;- a, o imur. .oiioc d linitcr slide 
valve S', '.ausi; r .-..el :ro::. ’.uet SI tc ’.0 :y-pacced to the 
return line. ;iiol to dv...-; SI is delivered, from *i,he cavitj' of 
the hydraulic d.. i elcr,- r -d -.■..-h. re.-ul.-t ir.g .ud pump HP-21#. 

The cut-o.ef It serves i or j.revontir;;; fuel from finding 
its way into tin •fr- rh-.-.rarr /'ue.l ;..:r.ifclds at drain presnure 
when the -if i or -.;rr.' r i: 'urned f. '..'iron t;.c after’ umer is 
nwit cried on, pressure in < -.v 
fuel to -'pen th. val'a. ; r.d t 


ir.t 


thercl y causing 
fuel n.-inif oldc. 


her.' or : urners 


■he engine i; rr'-v-Mcd. -rith 1: txvo-s-L.-gc, duplex centri- 
fugal lumers, .-rrargfd In tv.-o manifolds - the main manifold 
^d the prime i-y r.'.nifad. 

dho hurr.er const j-ue- i on is illustr-tcd in Tig. 27. The 
-urner ccncis-ts ?• .steel s' rp- ^ ' ody 7 incorporating a presacd- 
in di.'Jar.te r-lre-.-f ; • i; htly pressed against the l-apped face of 
i-le . Icove r.re w:. sprayers 4 ..nd 7, .olampcd ' y nu. Z .and 
nerltd r.3pr.fr rlr.r ring ‘3. i'vt 7 i." refined on the 

urner * o 'y ' Ic' k 4. ‘ it tod i>.' > tl.r- ir.lo, e . r'.noctionc of 
tr.c ' ur.ners wl • . li, ; ir.t erforenec .•:ro ,-;.u:-e filters 1 

f.nd. 2. -’ht ’ urr.er is rlgl.lly ;-e< ure.d to the : l.-ingc of the 

comVustion t- has.' or easing tr;- 'Its; the cylindrical .•’urf.-ico 


-.".’•OV: 
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of nut 5 entcrr Into t>ic hole of th-o cor’u::tton 't/ao 

spherical ring. 

Fuel is 1‘cJ Into t^c urnors via tiro 'utt:;: 1 ;• 
prlrua^ duct 11 (idlinf: ra* in^- duo') an; li 
Bach of the duets hiis its own spr-'yer (6 for ,’ir T 
and 7 for the II Eti;cc). Bf.c : of ‘'.o spr-^t-rs Is r\,r: 
with tar.GCntial rrao'-’cr for whirl ir^; fu^l, ,t..: • r;h L 
chamber. Tlie dimensions of t”o f,r>ovcs, ij;r v. '.irl c 
as well as of tie rascarc ltc'.-i of tie rpr';.v r re ::o 
as to provide for t.^e rfcjuirc d quali ty f fuel or. 
wi'^^'ln the entire rai.^o of tho required :'uf 1 f nsu-rv 


opr rat I on sf " o re.-ul-. ; in needle is ' aKcd or. the 

sui’s :•* rso ini.' -: ts oh.-.ir'.er lir.itcd Ip -wo jets, in:'. 

•'.is pressure :• ( -r .'r. ) ir.ridc f ei-Ar or. irrerpootlvo of 

the .!s?,,-sr ii; *:!e ii.lr- pressure f rr.-ivided -r'- >)f 

case • ir keopr lcv;i!-.. fr;s; *'.e ju'lct jot ; . -.nic velocity 
irr.' sree‘ iv- • • ..e r- -i:. , -r.d fror: tiie inlet jet - 

e‘ su'. sonic vei oi.y ieh j -'vidcs for preserving the ^ 
cor.stvnt ro.’tit. *i-:r. c ce f t i • ior.^) . d jurtne.nt : regulating 

rec.'lc ■‘‘or tht' predetorr: :,'^d pres 'sre r'.:tio vsluc is c.arriec -., 1 ^ 

oui ' y in. ' p- -e ■ r* ' the ir.l''t jet with the 


"rhen fuel pressure upstr(;jjr. of t}.c d.lstri’ ut i.n,- vnlvo 
pump HP-21<P Is .ahout 16 kg/sq.cn. (durlrs’ erpire s* rtir.y, 
fuel is delivered Into the con'' ii:M ion <r :ir.‘er only vi- tie 
prlmaiy duct of the Vurners; ss pressure upstre. oi of tl'.c 
dlstri'.uting vr-lve uilds up, the main duct ,;ct.'' opc-n, -nd 
fuel flows into the cotnl ust ior. chejnl or vi.-. lv.’c I’uot: , the 
rate of fuel flew tiurouGh the n’ in duct in ■rcasir.G v/ith the 
engine speed. 

The profile of the dlstril ut.irf vrilvo " nd properly scl( 
ed hydraulic characteristics of the '' umer spr. yrrs providi 
for the required changoc in fuel consumption '.ependinc on 
pressure upstream of the distri'. utin.p, valve. 


o:rs • r; • d. 'i: ' • ‘ h ''ylii. ’.ri...,;! jet '..rvinj r c;;:-rp edge; 
je* pr; .'i ;^s only i or su onie ■riaiv with pres-" 

r-Mo ■ /••*, .. :. 3 r. Ts'- c;.d acco!-L'. 'd .tcs ' constsnt -'ll 


£u pc rs or: i c vr 1 oe i t;' 
pressure r; ‘■io ■ 


pe f I’sle. 'i' is ji.t pro"iri€C for 
>■; tr jurflon- ir.t e t-osphero, with 
I.: - 1.6. 

csin. is needle t, wheso tapered 
:.l' *: jet, i.crc'.j ••lls7.ir.,‘ rcgul.atlcn of 
e nf-'-'flc t]_r^- 's ■ ro tre- .ed with moli*’.- 


The engine is equipped witli tt?o regulating needlc.s 
(Pig. 20) Incorporated in t.l>o ci’tcr' urner centr''! equipment 
hogulating noodle Ko.l (c 'ntained in -rijo rcgul;.tjr) 
seiTres for reducing air pressure frjR ?. to pj, , vf.ieh in ' 
after'oumcr rcgulutor (pump cqus.ls presstsse 

~neculatln'- ncot^^le T.'o.d (linltlr.r) Is fc."i,qn<.'-' for re- 
ducing air pressure iron presstire ? , to presstir'* T;hlc;s 
supplied into tne ' .''rostatic fuel c jnsumpticr. li::it< r. 


■ in' in ■; -i<-.’ir.ite position 'y locking 
y ■ i” If f t' r’lugh the furendn, cap 1’.^ 
lofhin.; nut. i-lountr-; on the needle in 
■.;t Is v;'; ''o r ‘J , : : ish ro'-aios tcrethor 
•• rrics id. !. t!;rr ■ll.orir.r needle 

srr.f.. 'r.f rctf' , pr s surer T.\ tr Tk ‘ 


U;q-- 


qty-;- t' sKREr 

. I , r V iNp FOSEIGN DISSEM ^ 


o".' o'7_o '-'o' 
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^sieREt 


o ■ O o , o o' o d 


to the athosphore threes;, the oe-.lei Jet. ;h.e reouireC pree- 
eure PJ for neelle It,.l „r p. for eeeeie hr.: l.e 'e,tv iL.ed 

Je”t°'’l^th ' •‘<>•^'‘^0 e 1„ the inlet ' 

th^e^^ 1 -‘-'Th<r-cSic-t:tlon t-=~ 

the_:ftoreumer resuletor or to the tercntatlc fuel eunouBptlon 


llBlter aceenhoaeteu.ln pefulntlnt fed punp HP-22». 

or. '‘'■f ■ It a defleet- 

*t Ihtet =lr ntre.-'K, therehy preventinf 

otralght air flop, whleh in lliely to affect the at.*.' Ic 
operation of the outlet jet. 


hnrlne Controlr; 


The engine eontrde (nr .^0 ere declgned for ehanglng 
the engine ratlngr. The eontrole eonpriee reraUtlng fuel 
pump HP- 2 M ( 1 ) .end ratings control panel nyPT-li flC) wii’- 

regulating rheort.at'' 

me regulating fuel pump is attached to the chglne tiieel 
eaee hy meeno =f a puiekly deteehade ntr.ep. The pump dial h,-u: 
the following notches: 

(a) notch : . IPUKO ntniio, lee.ete,: ■ etneen notchee 1 
and 3 , limiting the idling r.oting eector! 

(h) notch 4 - -.UK 51 -. TIC ?UBL UUPPLY nii-niMJ a.i.K.t 

(c) notch 5 - KCRH/tLj 

(d) notch 6 - iJAXIf-HiM; 

(e) notch 7 - /.DDITIONAI.. 

Control pt^ncl with rhoostntic- trr-nrri-ttcr ;iP- 5 A 

and regulatinc rheost^.t unit ?-i is securer’ -■ ner^s t.vc 
colts to the lox of m-' oter connector 9 , which .in itr turn is 
attached to the compressor ctirinr with the ai-I of 'rocket “ 
and I'olte. 

-ihe levers of the re^^ulatir^ furl purp. 
control panel nYPT-W connected to eoeh o-.cr link 7 

Which canleaujusred as length, ^.e airersfi' cent^^ 

system is connected to control panel lover 11 . 




50X1 -HUM 


V-hon shlf cod frer. CUT^CUV stop L located cn the regulat- 
ing fu^l pump, to th j-,XL AUW..:.^lTAn.',?f stop U located on 
— — parcx, .lcyxr3_l.l_an«l-3 — cro“moved*thrdugH“fHe'“ 


— — •“ •-* V Tnrwugxi Xn0 

s-'-nw <iiAJiirt 

rA3),-.u.c«, .ic -m EuppL-f riniMiTi e.p.k. fopopOTU hap) 

.omi (H0KU.n), i;.-.x:ghT; (hydraulic^ee^rlter- 

WPCAl)''°r " ( HH.':»MAJ!£.H!1B 

cwEima COMA) cHfhomr, (irAHAio HSMsaEioifl 

^artHH aOn,lA), and ITd -.UOrEHTATICK (nOtUUll 

WreAI hen meye: f-n fve cuT-ruT step to. the w<Ximm 
po-lilcn, lever It of the e-mtrd panel does not cause any »l 
toges in the electric cl.Tult, tp.-.t is it performs nn ldllm*| 

In this eaor centre! tf the engine is cecompllshed hy 
regulating f el pvnp nP-21* ...lone, ,hlch changes the shglm. 

r.p.c., ct .he engine ratings slartlnf from the CUP-OUT up ra 

0 the r.p..,. -fferntir.g ft of the nonaal speed of the hight."| 
pressure rotor (up to the oporatiou of can B4»0-l) the Jet 
nozslo shutters .pen the F-jll Al'CJ.r’^^.'.rrCN position, 
rhereas efter .peroiio*- of can KO-1 the Jot nozzle shutters 

r- ting_pojiitl;^n„Ctj5_tho jdair^ J 

Setting o.r ;he ioverc in the position will cause M 

contaetsf 

n<K)-l ,cf or oper.tJon of rpeclai relay Z Incorporated 
hi the autorirtic equipment). 

From tve ’.'.'MMU:; position tc the FIXL al'Om-T.inCN stop 
regul.-itinc fuel punp ] ,vor is c.pa’ le of extrn travel, whictfl 
^ce^ nvt lr..vl e r.y c’u'r-t in the engine nrixinrir r.p.m. 

-Mt e.vusf s operc tl-ir. .f vl.o control ponel c.'tr-e .'uid provldes- 
•^r fur.sti.onii.: -f vo .^ollcx-ui. ryu*on. eeritrclling the Jet 
-^.c.ic. -tiT.:- .o."i,:vor 11 in thi :.:rrT:.u?' ^rG:a.i;".:'ioK posi- 4 

' on, ccuser. o:er.*ti... of control ?,..r.ol c; n EOC, which tuiTis 
^ - ft er-hurtier-lgrri-ttoar-f'ael 

“’Jprli, Hr;-, fav" opening Cf t;;e rhuttorr). ..hen lever 11 is 
aovec frir f e .Jr' :: 7.'Lr Ali ' CFAirsjTIG posltioh to 


1 
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50X1 -hum" 


the PULL AUGKKNTATI.^- position, ihc sllCc- of jot norr-le TlII.-.vt- 
up control cystcra rhoostotlc trnncirittcr flP-3A c.h-mpcv- l^r. ~ 
position, thereby dlsplaclnp the rods of tv>e Jot 

Tosults In oh^rinr Of .ti-o“J«t no-^^x. 

arcs With lever 11 ret in the .r J.7 .crr’LL 
position, the rheostatic transmittor slide rill core to *ho ' " 
end of the rheostat, and furtr-ez- turr.in, of lever ii «in n,. 
cause Changing of the jet nos^lo orer.. ly.c angle bctw.on tlx 
positions JETirr.PLC ASHA START? CRAKCIIIO end DfL> T JR- »;lI "U-* 
area changing cooprlces the aftorlurnor roculction rringe. 

rutcl MINIUK^ 

AWMENTATiai makes up the miWUl.! sector, the anrle between 
The positions miMUM eUflMENTATirN and JE'f N. ZFLE T- - I'-s 
CHMCING is the niNlHW^ AUGMENTAn.N sector, z-r.: Ihranglc^ 
between the positions ,wd CP JKT NfZrL^ --a- • CflTtur ’ 'a.itt 
Ammnn^ represents the rm sect:"! 

ZtlZZl “ *“■=' "-'t • 

affect the respective engine ratings. 

with levers n s„e j movlnc fro. the ruiL 
■position to ths COT-CUT pesltlos, the cnclne r,.; ln;.f Jh;^: 
the reverse seo.uenoo, the reverse opcnlne of fm jet n.tsle 
shutters from the m.-JlIE 0M position .to the run ■.•JOCa- vlai 
position taklne Piece »t the enclne ratlnr ;nountlne t- 6c?. 

" ^ operation of on. 

oW-Z occurs). 

Emergenc y Control of ,Tot Uoikirio 

\Vhen switch Er.:ERGBllCT C.NTRi L CP 2-f-ITI(P J-T TC-ZLE 
is turned on, the follow-up syste. Is dlr.eonncotod.' tio^c-j 
trsnsfonslne the all-duty jet nosslo Inf, a tso-porltlon 
nossle. When-levers 11 a„d p are ♦urr.ed iron the COT-, UT stor 

,_lq_the__K4]aKmi_ppsltlnn,-en6-ln,^sprcd-renrhBs--tT-c nidtTrun ' “ 

value. 

^ ■I'hp spred ^f the 

htgh-pressure rcUr (eperatien cf cans BW-1, liX)-2) will 


sccupy the pL'iiii 
SAXrww rating. 
EAXirUI.; and the t 


the PULL .MM.r-.TJ 
ie ignited and 
sent cf the lev 
fill not aifect 
travel reprercr. 
lever n:,vcd in 
in the reverse • 


a.n,^r.^rrospv.n:ing t. tl.^ /ULL AUCtnJNTAUCH 
. In this rare, tj;n angle between the pcsltlcUrl 
pcoitiv-n .‘ •■TKPJ-.URNE;; I .;T'rCiITKC Ttf EflERCEWCY J 
re prosent the rLtXIHUlt_Mat^ 
ct in the A''*r::Kri“dr;rt empcking in bRiEBCENCY ^ 
.iCSi-'Li, 4) p^.- lti^'n, car. 4 cf the control 

!.te, tliereby ?,-.-jring the Jet noszlo tc' jpen tsTp 
V/ttai: pcsitijn; I os ides the iif teri urner will 'M 
^hc fuel will Ic duly supplied. Purther aeve- -.i 
r tf c.n.rd lover step 14 (r'JLL .■ UCfIENTA.l*rCH) « 
the er....-ir.e eper; ti.'.n, this rraige of the lever S 
iirr •■he P'JLL AU'lii^.'T.A'rirr roct.-r. nth the. ^ 
In rr-verre dircctloi., t''.c engine r-itlngs ohang^ 


• hr.- In and DunT» Evstens J 

The drain .-ystor ir dosijTicu tc prevent ..vorfilllng of ^ 
the dr.. in cavitico fuel, le.->king t’lrcugh the sealings 

Installed in the drives of -.ho fuel equipment units arranged . ; 
cn the engine (i-'ig.t?) . j 

Fuel dr.-:iin.->;To -s .-.ceomplishod ; c follovas. -"i 

inr-: fren the drive cf fuel regulating pumps -1 
..P-210 .-ird KP-22;i, fro-r :h»ol ‘ oovtar pump flUHlS-jlT, eleotrii 
contactor cf fji l regia.-tin.-.- puep !IP-220 and electric con- 
tacter of -}.c r^jrting .'•v.ol control -or. it, a.r roll ar from tbe| 
irive of the ::p..e- trar.rnl ttr.r of fyol rorulating pump HP-21^ - 
into the .•’irerc.’t. drain rysteiEi. v 

^ .-.p,-r. .r-,.:i t .i;:, -j.r, Ultori rteti'.n cf the crigine has -.-M 

•ne f-,ll„rjnc d'rain. poln-ir : 7| 

^ y '-r.tAn.i^r .r-jr. front fuel c^llcxto^r C^’n the engine*’ 
'heel c;;x;; | 

C-^._!Ltainri^^.-''r, rear-fuel -c -l-loc:t.:r Cl- orat ed -n tB g 

^ar .’lara'.* -f ‘hr eorT...uL- 1 ion -•l .-.m’ er hciuvinc). , 

. jcl .rain, .'-n jr-m ih, r^or fuel o .lif ft..r i.. noces raiy ti 
freve,;t vnconvr.-llo': ' -^.inf i *• ‘3.e fuel out.vide the engine 




-SEGliETt 
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there .points Is-dlroctefi into the aircraft 

drain oyctom via Individual plpeo. 

tjoto: Hydraulic fluid from hydraulic purspr 1111-54/2 
and Oil from the Wo-rpood drive of the cenorater 

Mc-dralned tv— t-he-f-ront fuel"collcctor. 

«r,l .T 'r*'" dralnlns fuel fr.n tho nuln 

f>«'l nunlf=l,;e, .oil cu f.r J,- t„l„j f„.i 
stoppoj! “ *= 

■ Fuel free, the nenIfeUe le ,!p„l„ef, thruuci. the drain 
valve of fuel roeule.tlnc punp HP-2MI, Inte the drain tank. 
From the drain tenk the fuel le fereed Veyond the end face ,f. 

ll,t ‘i'F ounpronnor .hen 

another attempt at starting is iKde. 

filter*” '“'I uf fl-.h cnclnc, freu the 

filter, and the =11 coder of unit 357C, .arovlelen la nude fur 
a drain cock, mounted on the fuel and oil unit. 

Ml drnlnago free, the cll tank and fron tl:e fuel-ecdoi 
uMt”357" *” '-la the drain cock, InntdleO tn 

Eralnage fron the' engine »>rel case Ic t&augh the drdn 
cock mounted on the engine wheel case. 



V, . . r\ ^ r\ -' , 0 \ ' O 


Chapter \7II 
^^'sARTIIJG SYoS TLIJ 

•Tho engine r.artlnc system includes: 

- .-Ir llow-off cyr.ton, 

•- starting fuel ryctem, 

- oxygen fr-od ryctec. 

.1th the 

.n.cn..tlc fuel rontrd unite 1= provided fop hy the engine 
automatic eor.trcl equipment. 

u tart inn Purl , 

?no starting fuel cycten (Fir.i?9) functions only ct eng-lnel 
starting, .-nd includcc the fcllcring unite: 

- :it.vrtlr.g Tucl t-nk 1 (inrtailod cn the aircraft); 

- .'liter 3 (instai.fd -.r, the .-.Ireraft); * 

• t.artlng fuel jump.J, (inateliod xn the oircraft)^- 

- olectrcmngno-ic v. Ive r Clnrt;fllod on the aircraft); 

- r.t.TTing fuel n.tnifjld 24; 

- ‘.v/o -rirmf Igniters 9. 

■LHlj'-Cn feed fystps; 

■c ux.,',/.ri :.y.-;..07 i:: sv;i!t;i''J o.a only w].on starting;^ 

y.c engine ij V..,.. rlr. I- rrovldes an excesr ruaourt of oxy6etf:|_ 
igni'ioa of - o engine r:,rVustlcn ch.-ualors, and cons ists -dll 
t;:f i 011 jvftn." c .nponen: s: 

- ovgrr. c'tle S; 

- '■ ' .vgec rjcnsurc- reducer 6; 
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- oloctromgnetlc ox yf;ot, valve 7 ; 

- non-re turn oxycen valve 8; 

Of t.: 

1- 0.9 * 1.1 „„„ oonrunptlcn ,o ,l|h. 

niSi-ia,Tur ancu c.'; 

Air Plow- f f ::vr:tr>n, 

t.0 * !r 

a ai/r ‘"o o.:- 

-r 

lag coapononM°(Ple.29): If-o oil-*- 

electronagnetio valve 33; 
left air Mow-off valve 32 • 

-right air tlow-off valve 31; 

- non-retum valve 30; 

- air ’:low-off oyston pipe linos. 

Air Mow-r-ff rMy^a 

a,»ir„nrp;L::'rr;r:-.:;::: i--" 

lofwvo .elag — = 

‘ p‘ tr“ f" S*” oo.-.aallca oh.-3':oro. " 

The l:low.cff valve cpnsists Of ’ oih- 1 e.-f,.,. g 
volve 4, :.,. l\TZ. \ 

a 0.5 nn dla. aperture to ppovlPo ■ -loe p*tlj In 
fael eupplP, .Pe„ ..neVi,.^,P v-Mveu 
aooo-^datee ^uel 

rater connection 7 i-or ulreotlnr fuel Into the Or.Un’.r.'rtij;' 


‘ end comicoflon 8 .'or g. , 

air Mo,-off port.; " I 

preventing fcrr-l-n o'.jeeto fro^ “’“v^ 

buBtior c!:ar.l>or. ‘ ‘’"SlnellG 


.-'Ifjn 


li) 


tio.a fh:.n’or. . r;.. i.i-r.iicr t onrlr.tr >• -i.. 1 

the IcOy ’ .•••no'- -n*--- ’ i.e.ia * * " 1, 

piue 

lunher to n Cor- if 3 I Zf ‘«o 4 

aopplled t!u-cuch [.lie.- 7 - ' !^V ’-low with a^l 

attrllne fuel ■•r-.r - •' ^ 

arrvlnc for iir-en ruTra- ‘ "> 7 ?'' ’"''’““““ting ai 

mtor protootl.. rt.o7;..re'— 

Par-iclce oce^rln, Ir. Iho produoto ...f 

la a 7“ llc:;edt7.f vic^-r?"!; 
tion. • £upply| 


aIeotrreIulr'ncrV’;'r 

c.i.n. in r..-;r-.cr Floctrlc JT^ 

.iJ I Z : -r.-o Of . t.-rtln/; i n-jj r n cr.t Connfaot^nw, 

^ rlf : on the rronr-:, the oxyg| 

.-t *-*• v'lrrc -yr.ior oporating jsit 


“••f'n t.'.c- rr.;;l;. 

=y strr. if not . 


1= an Vrllonr. 

Tie f'n.-lri'' cortr^'Z livo-- .* o- ..-m 

^-topr^if trr r : : • ■ • r - . 

• • • a. .. t:.c ir prorseo.. ''hi.': wlldl 


r sTj — ir i' ^ 

vJtl^Eei^ETA 
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connection of eloctron!.-,cnctic '.y-parc vnlvo Ir.r.'rporateil in 
fuel rcr,ulatin<i purp HP-21‘5; tie irnitijn cyr to-r. an<2 olectro- 
magnetic valve 33 supply Inc fuel frcni rcculatlnf fuv'l pump HP-21* 
into air llow-ol'f vpIvcl 31 ant’ 32 will '.o likor/irc cwiichci’. 
on. ?he otartinc lud rysten ctartr. io function; i.iartinc fuel 
pump U draws evsoline fron starting fuel tank 1 via fuel 
filter 3, and feeds fuel tc oloctrQr!£i*notic ctartin*- fuel 
valve 2. 

The starter-cencrr.tor st; rtc spinninc ^hc enclne. ^•y-p.'.ss 
valve incorporated in fuel rcGul.-tinc pur.p HP-21'r opens the 
ducts, T/hich set the pur.p nwnrh plate in a position providinc 
for nininiun fuel supply, which results in low r.r even soro 
rate of fuel flow into the engine. ?uol froa puap HP-21'5 
flows into the cavity ovc pistons 3t and X o." v.-lves 31 
and 32 there'.y providing for eoropressr.r air MoYf-oif into the 
atmosphere . 

Fuel dripping through the clonrances uf pistons 3A -n,: 3: 
and through a C. L-nr. jet inst.-.lled in piston 'J[ is directed to 
the ’.iooster line viu non-feturn valve 3' ; « snail portion of 
the fuel io passed, into engine drain tank t>s*oujh the rod 
clearances. 

Then electromagnetic starting fuel pump 2 is sT.’itc’.ied on, 
and gasoline flows via the starting fuel Qrjr.i:'-<lt'. pipes inLo 
the flame Igniter turners (Fig. 23), where it mines tip wits -dr, 
coming through four holes : CFi->3-.) provi.'cd in the fuel How 
path. Itic mixture is ignited ty the electric dischr.rgc, t king 
place on t]:e surl'aco of spark plug 2. 

V.'ithln 1C sec., the timer c;’.ra diseonnocts clc.‘'’tror:'-gnetic 
fuel Vy-pars valve incorpi rrto'’ in fuel pump HP-r?l'i», t-l.err’y 
causing fuel drain from the cavities to 'e '.i sr ;r. ' inue.' ; I sc 
pump swash plate is s.Tt • cert.eln angle rsin : iricd ' y t} e 
permanent prert-Ar'' dtff ercntisl vf Ivo, rnd fuel supply ln‘ ■■ 
Jthe^cnglnc now,dopt'i:d.r ou the sotting of tie startlrg •uol 
control unit.- 

Thc torch thus, f erred in f.o fls.ne igniter will prop;.g t e 
via '.:y-rasB pipes i, 2, 1.‘, .and 3 tlireugh i's.o eem* u.-tion 






cham’ era , wher-' it ignlrec the fuol-eir mixture formed '.;y 
the atomised fuel supplied '.y the irs'ln fuel hurnerr, and ly 
the air streen delivered ‘y the conprersor. 

I'.fter igniting hour com’.urtiqn chanlrcrs, fl^e will 
prop-agate t}a*ouc..out the cn''’irc num’.cr of the eomhustion 
chambers. 

r.t the very beginning of engine stilting, hot gases fid 
‘ing tow r’s tse t-ar'.lne help spinning the engine. At subse- 
quent stager i'..« sir.rting procedure, the hot gases cause 
the engine to "e sc;Telcr-tc 1 to the idling rating r.p.a. 
consumption . idlln.: roting, is controlled hy the idling 3 
slide v;.ive of fuel re 'ul; ting pump HF-21$, '’.’ie amount of 
fuel flov'inf-; trrou.gh tho idling rating, slide valve Is depen— 
dent or. the pre:;: ''re '.ifferenee ’ etween cs.vities A and E, 
amounting. t,o 1' hg/rq.em. .tnd on f. e section of slot 27, ' 
is ;d justed y i-'.lin.g rating rlide valve 12. 

l/jring engine acecloratler., •tj.cr the piunp swash plate t 
ret ia posiHcn providing for the maximum a'uoI supply, 
sain fuel delivered -y resuli ting fuel pump HP-21® flowE~ 
into c:ivi -.y £ (Ji:;.29) uprtro.un of dietri’uting valve 14 " v 

snd rtarting fisel cor. rcl unit 13, the .vmeunt of fuel dlJ 
into ersvi.":-' 5, ct.'«rting from oi.glne speed of lOOC - 1200 t 
':cir.,~ -Irer.d:- .--.u! 1 o -.he .'.mount, conrui.:ed 'y the engine i 
idlin'. r:.‘t it. ,. .'xk I fro.n envity B ern flow cither into ‘ 
engine -i:. distri' utir..- v'lvc 14, or ’.e dr.alnod via starts 
fuel control u; i+ 1?:. ’ he -rourt .f fuel delivered into ’ 
ongi.iO deper. Is rr. "he di fference ' etroen the .•’isount of fuel 
cons ime.' the fu.sir.e r* idlin* rating tnd tie rate of fuel-^1 
'■-rr-.ji; i rov;-; : h.f. si. .rf In.* '’uel control ur.it. The r£.tc ofo 
dr&in :;;r:u. h hr- i*-.r luol eor.'^rol unit depends on ' 

td.^u; t? ‘ 1«' sprin.* 1-' and eir jet 21. Changing < 

*-ho spring en. i-- ui i h ’’.t.- bid of screw 2d- will tiffect the, 
:-or.s’.;;.' ' IS v-j-rr.* " e- prePEuro- .*i:ppl-le4— te— l^ie-men^renef— 
Vsere- s r«- * {jor. or ir.cre' se in tjio dl^-weter of jet 21- 

e- ’;se resjec'ive r>aKres ii. prespuro ’representing ' 


pr'-esuro applied to the membrane, 


'SECtet 

- -AL ■ 


• O’-V-.P 


il. 
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whoso charactorlntlco charco In proportion to the oharactr^ 
rlotlcs of prcsouro Pg aft of the comprcnaor. Air jot 2? r.t t>.c 
starting fuel control unit inlet la ac’.Justoe to 1.1 r.n. 

At the Initial steco of tho Ptartlng procedure, when pres- 
sure aft of tho oomprosoor 1 g otlll low, the major portion oi* 
the fuel Is drained, the romalnlng f^iraoxuit of fuel nupplieC 
Into the engine being cufflclent for otartlng engine rplnnlng. 
Vhen the high-proBBure rotor plckn up npeod .'irnounting to St'T'j 
of Its normal r-p.m. , proccuro Tv, aft of thn cor pressor 
reaches the value, at which t)ie starting fuel control unit Is 
closed; as a resjult, the engine io supplied with ;ji amount of 
fuel required for naintaining Idling rating. 

The appropriate fucl-to-’.ir eonrunption ratio at the 
engine is deporidiint on the retting of thn fuel control unit 
incorporated: In fuel rejul itlng pump V.’hnn tho high- 

pressure rotor Topchea r. Bpoed a-nountin'' to of Itc 

normal r.p.m. , tho Ignition is switohed T^f at /i’. .3 rno. hy 
tho action of the timer c -r clmul nrounly v/ith dlrccnnncl ion 
of the starter tcconpllshcd ’y ctm CT of control unit 

To incroPBc the r.';te of engine f.cecler.'.t 1 on to idling 
speed, the starting fuel ryston Ir equipped wirh on electro- 
magnetic valve controlling •ddltlonel fuel supply which ir 
switched on hy the timer cfim at 2r. sec. 

After Icing switched on, the valve connects cavity A, 
forward of the Idling rating slide valve, to cavity B, 
forward of the dlatrihuting valve, via jot 2( ; as tho perma- 
nent pressure differential valve of fuel regulating pump HP-21<I> 
maintains a pressure of 1C kg/sq.cra. between caviller A and E, 
fuel will flow into cavity B at a rate of flA ^3 lit/'-ir., ly- 
pasring the idling rating slide valve, which will c.iu:e quick 
acceleration of tho engine to idling rating. VTien the hi.;h- 
pressurc rotor picks up speed amouiitlnf to /.8 +25 of Itr 

-normal— r-»p.-m. , •■-cam— BflT- -Qf -contrQl.-uni.t_. Ey-“:^B swU.ehcs sfl* 

the electromagnetic auditlon'l fuel supply valve tiierc'.y 
cutting off fuel supply not controlled by the Idling rr:ting 
elide valve snei by eiectromagnetic valve 33'; fuel deliver:' 
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fr'jD rcr.ulaf lr*g fi.el Tn;".p !> •.Ircon.inuc'l, find i 

llcw-off valves; 31 an.l 32 f.rc clos e *y .• ir pressure Pg 'dl 
of the compro£'B*>r and ’.y aeliir tf the vs’lvo ppring.-^fl 
noon as; ‘.he air by-passi vr-.lv< sj s re '• locod, fuel trapped '1 
piotons 3^ and 3S lr/Vy-]prjr.sc.V tr rough ?? b.^-dia. IVOli 
piston 3‘', and nos.-.-eiurn valve 3' 'etc clocej, 'jhc engln^ 
s;tart3 Tunning -.1 r sust. Ined idlirig rating. 

ir.rlno Ltnrtir.g In Air 

V.it:: the CTigine s *. rted Ir. air, t .e st irtcr-gcneratOJjj 
Coes no' p.;_rtici oa te In -^nfine rp Irir.in!’; in ti ls: ease ciij 
Epirj;ing is; <*uo to au ..u-i O -.a.'. i oji. 

Tie ::l.-.rM’ n ..cl, 'c ; i“.cr, tr . - he cleotronacnetld 
valvs's: or.trrlli’:;- .dlitlor.rl .'uel .'•upnly, -s-.C '.he air ’.y|^ 
valv .s: a.r'.' ru' jI-’. ^ or pr*^; .-i.' ir >'-p; .:c v-' lves r.rc 

DiB'' t-B t-.c f-c r. ^ I. '.i'i'r.; l f i'jl is supplicdl 

the ; .i‘ • .' .vrur-' I*' . oss;’: ,l-;..r -re cre-nte': vor en^ 

st.'.rtin,'; in air. 

f.et thn fsyino i .;. rol lever ir. .re ' ;:7 1’;” r; iTKC ppj 
'.Vrn on . \'i r-h . ’ . "’’h I" = 12 , -"i..'. veej. it In the 
position us. til n c'r-.’ us:ti ;r. nf.; n '’rs* are i..-niled. 

fht engi ;e .'heui ' ; i. t'.-i- tie lly ■ cerleri to to the i'i 
rating r.p.n. 

•..'ifi *.'.<• yf- rvri ch Uunc:. on, *. olt ye ir vupplie't} 
tho Irniti'ji! s-;'r‘f’r.. t' rtarti..,'; •u';! pur.p electric moto] 
cl'' (-•t r'lr. '.(TOt. ic rtlr.i', fuel vt bv' .'.n.’. •'’loctronagncti'i 

oxyy.en • Ive 

.hf s'r.lr.- f i' 1 .'vste- rr- . ’ i.'isitio?; sys’enfuns 
in th' s'-no 7.oy r .o n ‘.'• t. i_r:'VT. \. 

. j,, fr.'- I ::y.';tef; nro^'ices r r'^lla. le igliltiO| 

far r*; rt in. ft:- 1, whlj’ res.:'l ;■ is. £ .'i, orou.t torch 

voro.’ froso ' ' vir -ut-oif v; Ivr- 2' Inv' the oxyccn| 

cure redueer, t,- I cb brin r •'■.c o.-yrtn prer.turc ."rom 25 -• V 
VI '. k,'-/."? .cr. dim VO 5 - 1 i' kr/'"'.»-r . furt.'er— 
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fl^t??inecn^c_oxygon .valve-^-i^ • 

nl' Li't "35 then oxycor Ic fec^ Into the 

apertnroB in oxypen connection A C1’1 g.3G) 

.e maintained ,ltl.in 6.'. - 8.; >^=,. 00 ,., to prevent orjeen 
eonnmptlon rote In eteesn of 1.1 cn/nco., nhleh In llkel, to 
enuee a temperature rlee In the flame icnltere In ereonn of 
the opoclfled vr.lue. 



f' p t c r i:c 

'■ •.:'L': L’?:: c'aim'L Si^v^aa 


75 : 1 ! jcl r'.":'lo ' 1 ; r.r' 




■u‘c tonirolled 'y iho foilow-U' 


t ccrvo-conponents i 


0(1 ’.y ictu--! :?:*j ''c'Cr -.ul'ic nylliidcrf 

>;.e .l. p l’. atrr. jiroviv'on for rnooth chan g in g s 

<-..0 .jc, ;.or."lc ■••:■.■: ur:t re? (M'n’ctcr, depending on the po&^ 
tier, o: ’ . eri' ln- lever. 

Tl'e -'.'in !;''-;pGr.or.-{rt q-,* tic jet roE.-.ie ciiutters centre 
syni.:r. ijiclude: 

1 . cti’jtir.' cloncnii:. 

lynctir.i.ii ji.g df/icos. 

3 . ;!ydr;*«lie j'lnid pipe linos. 

A. Coolin:; cystor. 

; . lilcc tr T-:.,. tr- 'jlic contrr,! rycter. (for respective ^ 
■ cnrTi jitioii .•sec finpoor ■:iocti’ic\l Zqulpncnt). 


eturtlnr Elonente 


.•;.o i ctur . 1 — eicncrt:.' ti'l.-.ii ) of the fl.ip control i 
K;r:-!.e.-2 include: 

- :l-p 1 V; 

- .ydr-ulic cyli:if2<rr f.>; 

- !''• .’.-er rrr in-- rir.f .'.r.-'orlly . 

11 ' ft* ;.t i;.'- fl< : •f'r. Lr • ro cor. 5 .ined into a c Ingle 

fcr. cr; 1; r .J i.; rilun.t o', — li.c_yr^t_r.Q.';:dl(: — plmt-tor-flei^ 


■ •■ c. lir.'.cr . ’or rfctiiaiing '.he flap ring anC' 

rr'--ii,ir. - i i:- • predftcrnlned position, use is rado of- 
r. i- 1 >. • ‘in ' y di' ul i e c\'l In' ‘ ere . 


Ai-y.l t.),1 . 


■.tiSEcret; .'1 1 ^ V'© • o ' 'p^^eT^ 

- •/- • '.'"-7 
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>r liner «.n„c . - 

wet® , e«.c Inte^rei .ithjho red. The rod p,..nrcn through 
ru- er ac,.e„«„d„,ed In cylinder cover 9. '.'he 

ejllnder cover Ic turned onto liner t, the .tfcrcodu ' elnn 

^,1 erod for ne.-llnc purponoc. i^o cover cr..- the liner oceprice 
an Integral acEPci'^ly, — ^ ^ 

The other end of the liner ir coploa ly rhnr.k 1, clanpcC 
-y union nut 3, The shank 1« held In m definite position 
re*a.xve to the liner ly key 1^, and in so. led ru* Icr 
rings 14. *. 

Piston 5 is scaod ly rullor rings 7 fitted -.vl th fluoro- 
plastic caskets at their sides. 

^ Adjustment of the piston travel ic carried cut with t^c 
aiu of chengeallc spacer shine 3, lla-urt nut 11 .orving ^or 
adjustment of the !:.::Tri71 position, and rod char.k IJ? rervin- 
for adjustment of the /.ilGIuaiTA'flCIf position. 

lopd-cnri^yit^/^ ring;. Lood-oarrying rlr. • 4 ( ie.45) i= 
fitted .with Irockcts 2 for meunting t.he hydraulic cylinder 
shanks. The load-carrying ring is fs- rieatod in sheet steel 
and has a chejinol-shapod section, rho effort fron :h,c hydraulic 
cylinder is transmitted tha-'oucii the aedluin oi rhanl: 0 to ring r 
sliding over the shutters. ’ 

PoBotlvc loroos ore truuMltto,: -y ti.e iyilr.ulio cjllrlcr 
shanks to the load-carrying ring, which is ri.-in- eonn-ctr-d 
to the flange of the Jet pipe =y moans of six links 3. 


^nchjonlrinr Devices 


The cynclironizing devieer servo to ensure ti.e-.t th.o rovc- 
ment of the hydraulic cylinder rods is unlforn and takes 
place within a spoeiiied tine period, 'fhe synci jcniclng ..cvlcor 
include synciuronislng end additional velves. 

-^■^chi»onicing v.-.lvrr (I’ig.Ae) provide for s. reSu-onou; 
trav el of the pistons, that i s fo r tlic same n- tr n -. ~ trave 1 
any given moment irreepoetive of the forces ; ctln, on the 
rods. Duo to tJ;ir, no misalignnent results during flap ring 


o 

o 

o 

o •, 

9 

B 
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d^pipnon,: ac {; 

ch.p,4re tfcc rule ,f hyircullo n„ia no. ■' 

cylinders, ^ 

valv^ 

difforontlRl at flow restrictor 2 irrespective of the 
sure Vv.lue at t;,o valve inlet and outlet. As soon as the4 
piston starts moving at a higher rate, the hydraulic 
outflow from the cylinders will increase, which will rd^ 
ia increased pressure upstream of flow restrictor 2 andiS 
cavity B. Pressure downstream of the flow rentrlctop 
remain practically unchanged j as pressure increase in oi 
till cause dlsplaconent of slide valve 3, whiofi will‘d 
ly close the hole in the liner therely causing a reduot'lS^ 
the hydraulic lluld flow rate. The initial pressure valued 
upstream of the flow restrictor will lo reestahllshed. ’ I 

Permenent pressure differential at the permanent Jet! 
(permanent rcnistar.co of flow restrictor 2) provides for ' 
permanent hydraulic fluid consumption through flow restril 
or 2. Any pressure changes in the return line will notTt^ 
on the hydraulic fluid conruraptlon through the throttllngl 
valve, the prensure dlfforontlal remaining the same. 

If the hydraulic fluid flows vi.*) the valve in the-'j^ 
direction, flow restrlcjtor 2 is pres-oed off the seat andl 
valve allows uhrestrlctPd^ of the fuel. 


Additional Valve 


The klncmptics of tl.e Jet nozzle eentrol system do-nol 
provide for solf-l raking. The exhaust gas flow produeedil}* 
the running engine generates a force which tends to brin^ 
the pistons to the rugn;onte(3 position. To equalize thl8|^^ 
at .the mrmfini of flr.p opening, provision Is made for an 

_n4liliUaxml_Jljiw_res4rlc-t-lng--devlce7-whlch-ls--ln'stal 

J^dmulic cylinder inlet, .and whose function ic tc 
• d o^n h ydraulic fluid pressure. Th e restric ting ef fect Is • f 
provided ly the flow restrictor incorporated In additlo' 


i 


iiiifiiMHtiflitt 
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valve 9, and ty rlfld r’tlrichinent of t’le flow trlctor In 
synchronising valve lo (Fip. /,/,). Tho c^p.•lclt^• of the flov; 
rcotrlctcr in the a.h^ltional valve la fc.ljurtof after choorir.g 
_.TroLer npv, ^ 1., i3..(.,pc rraph). 


.!y>lrgullc ^-luld Lines (Tir.hCA 


Lcr.d-carrj'lnc rin.- 2C r.cc.iua.d.'.tea twe nanlf.ldc 16. r:ach 
of the ccllect.rc h^.c r ccnncctlon fjr inlet cf hydraulic 
fluid and three ccnnoctlonr for delivorj’ cl tho :vdrnullc fluid 
to the hydraulic eyllndcrc. Jdned to the hydraulic fluid 
inlet connectiona are the pipes of the alrcrrir hydraulic 
system. Cecured to ccnnoctions 7 arc Gynchjcnlainr valves 3 
and pipes 6. The manifolds Mnd the piper, are v;cunu v;ith heat 
Insulating tape and :ire clamped y Meeks to li-ad-carryln'' 
ring ?6. 


Cooling ovstom 


The system for ccoling tho hydraulic cylinders rmd pipe 
, lines (Pig, 46) comprises tho aircraft air Intaker;. deliver:^ 
connections and casings. 

c asing cen sists o f two rtfun ppd parts.. L^r/er part, op _ - _ 

Is point-welded on the inner radllis cf Icor-c riylng ring 26 ^ 
and forms a seat for the cylinder and piper, ihe link passer, 
through a narrow slot in visor 9, which reduces air leakage. 
Walls 2 form .annular air duct 1 .'Tound cylinilcr Id, Upper 
easing part 13 ir secured tc the lower part. The end facer M 
both parts are tightly pressed .against ring 26, .and are i'.el - 
by screws to hr.'cketc 0. The casings have j/erts l.’t .md 24 i^T 
connection cf the .'’ircraft air delivery pipes. 

The air atrc.ar; is divided in the c.asin'^. Tart » v the r.lr 


Bing 26 and casing 17 form o duct, enclosing manifold 16* 
After cooling tho pipes, the air escaper through holes 21. 


—Qnerat ion-of-d^t-Uo&s3.e-Plnr-Control— System 

( Fig. 44 ) 






-^-lowB-alonG cy Under 1 ; nd ore.-per t:_rcuji; .‘vet 11 .at tJio end of 

the casing; the remalnln,;: portion cf tho air cc^ir the c-avltj’ 




nth the engine control lover moved forward, voltage : 
delivered to oloctrenagnet I of unit (three-poBltl^j 

falvc with electromagnet control). The unit opens ball velvet 
Duct 3 is connected to the prcrcure cavity, as a result of 
which valve 4 opens, v/liile piston 5 opens valve 7 throughi 
the medium cf pusher 6, Thus, operating . pressure is i 
Into cylinder cavity 11, whereas cavity 12 is connected to* 
rdtum lino. Cyncl jcniaing valves 13 Installed at the J 
saintain hydraulic fluid flow from each of the cylinders at ^ 
a constmt rate; therefore the pistons travel at the oameF; 
(synchronously). The ring rcleasos the flaps, and the Jet - 
nozale is-open by the action of Mlie ps^^ 
the forces Generated by tho.G*i3 stream is off-set by addltloi 
waive 9 which reduces pressure in cavity 11. 

When the Jet nozslc diameter reaches a certain value, 

_ I o' the rA-l£4 H switch cuts off the power 

ropply, v^vec 2 and 4 are closed by the action of the ^sprlj 
piston 5 returns in the intermediate pcsitlon, pusher 6 
relcrsos valve 7, which also closes. Ihe cylinder cavities 
thus being l.-.eked, the pistons .nre retained In the predeterml^ 
ned position. 

Vith tho engine control lover moved lackw.ards, ■ 
delivered to olnctro magnet 8 of the rA-164K switch. Further’^ 
operation of the hydr.'iulic •system occurs as described above 
the only difference Icing Ir. that the operating pressure is "f| 


retium lines. 


rv ' . 




rvl.' -3 . 
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•ruTiFU htin'rnNc in ;ii(CiiAFi' 

T!'.e P115-300 engine is reerred •.vith tho .-tid irucl:rtc 
arranged in two attuclinont ct.?.ti3ns ol‘ the encir.o (Pig. 43). 

The mein nttricliment rt;itlon la rcprpscr.tpd ’.x- th.> casing of 
the coapreasor si-th-sthgo guide -ane fioscrMy , loc.-itcil ct 
the centre of gravity jf the engine (:,-octijn 

Upper tracket 3 fitted with a cpheric.-.l ring is dcclgncd 
Tor attr.clunent of the aircraft pin, and aorvea for lr;inrnlttlng 
the engine thruat. The aircraft pin is sr. fitted Into the 
’JTHckot as to provide at least a 3-nn clear mec ' e tween the 
easing and the pin, to nllov/ thermal expansicn of the engine 
(the clearance is illustrated on tho diagram). Two side 
brackets 4 with eyes for connection of the nircr:ift struts, 
axe designed to take up tho engine weight and the overloadr 
Involved in aircraft manoeuvres. 

. attachment station arranged on the eenbur- 

tlon chamber re'X* flange (Action rr) incorporatos two 
txackets 7 which assume part of engine weig::! and overload 
that may appear. 

Ap.'a*t from the aieve Irrckotc, tho engine hnc holts 1, 
oxrcngcd on the eomprorrer front e:;cin':-to-di.-l'nce ring j. Ir.t 
flange; the holts serve for n juplinj tho ’ r-ekot:- io the -^ul.:- 
Ixig rollers employed for mounti-.;- i»e cn,:i».o Into tho onginc 
compartment. 

T^olts 2 legated on ^he fl':j.;,o of the rr..iit an : -iddlc 
—ConpresBor CRsingr sor^'o for liftin^Thfronrlno. 

Bracket^ 6 provide;' or. the main attachment mation 
jeK(LlM_s_ery_e_ar .t:a'uct_.?ieccr-X^r--ti o--cltglnf^Tmountl•d : or. the 

trolley. 


- los - 

Pelts fl located on the rear flange cf the comtustl^J 
Cham! or housing (section through rr servo for attach 
Iraclcots umd fjy production purposes. 

"lie aftor\urnor-tc-engino joint is of a toleBCopitj| 
?he afterhumor is equipped v/lth slides 9, which move i " 
tho rollers of the riror*‘ft hrackets. 
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C li ;i p t c r XT 
'.riiiiK.': MKCi’niCAL I'.cuipi.nn'? 

■nio onelr.o ono^trlcM ooulrnont l„ol„dc.. tl,„ p„v,oi- iunly 
the =ta.tl„a ..nit.. ,h„ „Plt. pr„vl01„, ll L 


Hio «..ln povTcr supply sourer Ir rcprp.rrto,; Vy st.-rtcr- 

coner.-itcr rCP-CT-12000BT rr.lnl .-.t ly.or. 

In eonorntop ,;uty the nturter-ceneretor opor.- toe , r •, 

°p!?? 7^“”^ »*<:. talt.-ye rocul.it, T 

. PJr-8Z, revere,-, eurrent eut-out relay i-or..-- 

forner m-9ll. tiio e-o.ilpnent le proviCo.. j’er f-u, .-ollouir.,- 
purposec: 

into the r.ircr:iS-. 

nnins at varlcus crclne r.p.c.j 

(’e) for proteetion of the rtor;.re •.etterloe nc-elnut dlo- 
eherce eurrent Ourlnc p..fklnc cr rl-h the on -Ine runnlnc ..I 
low speed; ' 

euei «,;n<.lr.,,'velt:i.ie vurlrtlcn.- .h.e to, v.rlutlene Ir. 

fingine epoed, 

airlnc nt,ortlr.r TTn^t.^ 


i-.-ej^tert-er-rcncrritoi* wm ctljtTn,; ■oquilmcnt . 


n„p t’no!."'”'*'' ■Mvlnc-etertlne fuel pap j 

ll!lf“10-9M with elci-lrosia^rnctlc valve MKIIT-D. J 

' 1 . aeetroni-,Cne..le v„l,e l!KnT-9* contrelllnc uCCltlonaS 

r« ’lr-ctror.;t£Tiotic oxy/^on food valve. , ‘ ] 

c. :leetrer.,iTOtle Volvo kWr-9 contrelllnc «lr hlottuil 

vniver. --ii 

■ . 1 

^i¥r^cr-Cenor.ator with rit grtlmt PveutnmAnf ^ 

rnrlr.o etartln/; i;- acroirrllrhod with the help of st 
rone r.- tor rCP-CT»l?OCOrtT, which opera too uz a starter dut' 
oncine Hl.'rtln;-, i^nd chrn-co over tc generator duty, after 
the oriflno Jip." ' cen ;:tr.riou. iP 

(••) ..t.'rtcr hith' voltaic rcrosc the ctarter ter4"^ 

n.lnala axo-untin,: lo 19.3 V, • t compound excitation and hxkS 
power equMl to kr-m, the unit should develop a speed 0^7 
at let-st 14:.'; r.p.n:. ^ 'I. 

The .':t;rtor-"on..rator is connected into the aircraft 
.ainc in p: raid with the .ilrorart .storr-re hatterles, proV 
In/: -lor r.utcnoR.nir rtnrtinc of the on-ine. T- 

(”. ) Ccnor.'.tor duty; 

r-for (,.1 1 -) 

r.ntea volt,-,-o ^ 

rated load current 400 A 

cporMinf r;prr.! ran^re 9000 r, pi 

opor. pint t,ut>' continuous^ 

•n.f s^artor-cenerator has t^7o excitation windings: a 
shunt wlndlnr ard e :;orlcr windinc. VI thin 12.6 sec. a ser^ 
v-.n(.in/: is eonntictod into' the .sl;unt windlnc circuit to ^ 1® 
ir.ero.*:.ao tj;e follow-up rieed, . 

s soon .nr t/.c rt/Tter-ronerator rtnrts d dlver 1 «c vq I^I 
the rerlec vlndinr i.cts dicconnocted, ^ 

^ ^j.o rtnrtlnc ^y.^ton circuit dlngrrun if presented In ' ™ 
hir;-. 32 ■ ■ ^ 


m 
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^0- ct.'u-tlnt: ooulpnont Incli.Cc;;: :;if.rtirr 'ox KrtP-lSA 
two ohoneo-ovor cctcclorr, Iffl-OOOJl. fo„r oon.,-ct„r/. KM-4001 
ono contnctor Kd-SOfl. rt.-rtln,- r,..., 3 ,or ;.toC ilo, , . ’ 

TKESSnar, ono rol.-y TSE52TOT, two rol.-yc TK3,-1MT ,no 
relny TKEPtHflT, rocictor B-O = '^3 ohm, onfl tlnep AE-7-44»5. 

lo *" inotollo,; 0 ,. tho .-.iror-if; 

In plocoo Molly acooooirio for rountloi; on.: .-crvlolr,-- 

-hloE 1.. eontolnoO 1„ ,ho not of thn rroun.: ,oror oupply oo„pc. 

arxin,: hoy KflP-lSA cnclOKoc! txo rnln’-r TKJllSIIIIiy 
ono relay TKIIZIIKT, t.iroe rol"v- TKi’SpnET ‘'VU-.»HU, 

rourrclnyn TOPOinniv ono rein, TEBSSIIKT, 

. Ty TKE-Ulfliy, one rorlntor r.-ilea foi* 3 tJ nn, ono 
relry TKE22n;il^. one rol.Ty TKL;22nKT, x^ne rol.-y Ti(E2inKT. 

TBrJlOlB, re:;irtor or the 
n3B-7-36-l typo, f./xT relryc TKE52nfllJ, .-ind tv;o rrl-v- 

TKES^rmay* ^ ' 

The ctartinc I- ox hoc n pluc connector for connoctlor. to 
the control circuit^'-, Timor .v.- 7-/,/,_5 ct.ncirtc .if cloctric ‘ 
motor J- 2 P with an elcctromacnotic Irakc conpllnc -nt' - 
centrifugal speed govomor, reduction gear, cevon proiilod 
cone, reven limit mlcrocnitchec n^lO, tv.-o rolcyc TKE‘^3n.’lT 

-one-relay-TKE52llflT, :nd one rclry TKS21IW. 

cATitches (from the moment ‘utton 
STAHTING io presced) and the time within which the c -itx-'c- 

TyTZ '““a"" 

(So. p“!3”r” 

P03-^tor Col l with rinert: V^u^n 

The igniti on oyctom of the comturtior. e: .ani err on np,.. ...r 
two m-CWWls inri-nzf mg 1wo rurr.ace .irr ..-.^0 -rr-1 r 
type spark plugr Cn!l^-3 (?lc.37), 

?hej.oc.ull:u*_Xor.turo -of -thiix-rj'nton oonrlht.=-i^^ 

discharge or. the spar): plug takes place between clcc-^r -.or 13 




'’T"" ■" 7f ln.xnlntor 11 , os'" 

. Ith tno olcotroeo no.„l. » 

^Bo-tpiinon cyntM funon,nn In mrnliol with fuel ail 

-ho romd. Tl.crcfnro, wit], th„ nn,tlr.o otartod an the ■ 
the l^ltlar. ryntom In .-witan.c c„ 7.1 coo. -Mforo aol«. 

nlL*^ -o.xcrelslnr." the 8J> 

insulator rot:- coated with the electrode metal due to th 

do- °t caurlng croslcn of the el^ 

do., eclaec, tiic spark plugo aie exerelcod at the end’ ol 

operation of micro 

of riouorr. when operation of mlcrocwi- 

ILT f the enpi 

2T.: - -^^tom emi 

e «ax.aci..ar.3e sr.-rk ilu,n h.ac the followlnc advantage 
,.oi ^l:^=h-ovcr volt,, age oi 15' c v, rocultlnc lii: 

reducec clclcctrlc lor.ec-r. Inrulation of the electri^K.# 

M:rai:nud::r"" 

(t) the inductive compononl value of the- occondaiy I 
fu^*”^ providing for more effective ignition of! 

tivn r.onr..al oporxatlon Irres 

'^Jepooits on the cp.ark plug insulatoH 
UJ the flarh-c.v-r sparking voltage of the spark pi 
is practically independent of the pressure in the flnmell 
(.t least^up to 5 kg/r-q.em.). Tf:o sp:rk plugs (^.1^.37) 
non .,ectlor'w.l .'-i-j elded type, h-^ivjng cor:unlc In.-aalatlon 

w-ndlnr'''^’r !'!! ::H'-lli! ronclsl.a of ,a fr.-ane, hlgh-VQltl«fl 

— d _,_j^.i^.o.]_^-ocQ_.Y/ij.c:-l;4,T-,— i.n-t(hj»ruptorj— two-hlrh"^ 

3'Jv;-vol ■•• -C c.-.p;eitor, ono pl-ag conneotorig 
the type, and onr. MgVv-ltar.o lead. 

^ w v.-lni:ing cf the inductloT^col 

^o.p, ct. wlti; 3"jlta,-c from p- :i.c. power source -.I,*, the inf 
rt.,tcr.. Coraiceted ir rrrrain with the Interrupter is a 
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o 0- 0 o ‘.'.owl 


. Due to the pronenco of the Interrupter (vV ratlnr nt .. 

na2co°nnV'°“' 

J” Mch-volia,.o .l„,Uac, ^hlrt la .-ut- 

l^Gn.tJ<au-iK^1;l^^r-anioh-Si^oa-^OT 

‘"■"‘“ion coll har o„o Mrh- 

the mlnue.via the capacitor, 

’ ' tlo„ <-c»n- 

loostor 0011 unit to 12 - 29.7 v. Hurlo- operation 

of tho .oonter eon the voltape ohould not - 0 loner ?hnn or 

exceed the opccificd limit. ’ 

Ol^e reolatance of the line cupplyin. voltaco to the 
booster coll should not oxccoc! r.is ohm. 

, i 3» J1HP~10-9M ntrrtinr Punt J-lcotiHo r.:^,tor M.V~inr>ft 


rioctroianrnctlc . Vniyo Mltnr-g ' 

Etartlnc fuel punp nHP-10-9M lo Crlven Vy eleot-lc 

at rated power and voltoce of 27 V naiunto to 6 A. 

cPCMtoc In pro-.Tllel with the 
iCTltlon nyeten hoooter eolln. Connection to the olcotrle 
motor in accompllnhed ly the une of n plus connoetor. 

oraft" lh=t=llc.l on the nlr- 

fem the 

2 eS«® r manifold, In eleotro- 

maenotlo etwtlnc fnel vnlvc MKHM, .hloh In end.-.,:od within 
7.1 see. after button OTiUlTIIfC Is pressed. 

onrrenr!fTW^° 


ai>ctroni.>:.-nrtIo .’dditi c 


gyp ll5KnT~9<ft 


■--^H.rr-fut7l--tm?- 1 ' ' Wg-i^^Manal-aao^at-of 

^^tnrted'on the .-li-ourc^ 

‘c tho idiine rniinc i.r-mr n: t ;,i;::: ::j:r 

end if'cu.^off”-"™''"**' "t‘Mr. C5.6 non. 

t.cd Wt?::zn::.:r- ~ ^ 

nuenot consuner ourrent no1 rxcocdlnc 3:5 A. 

ii ^ . ^<^^rana.-7iollo 'yy r.cn Siirriy vnTva 


flcmc/’l'„non' or "‘“‘''"'f of pnyson Into the 

ii.-nc I, niters of c..,o conVustion chambers when startlmif ±hn 
enGlnc durlnc flight. . 

The clcctrona^-nct ir Pupplicd with voltage from a D C 
po^r source.; .• t a voltaco .'•nountinr. to ?7 V, the electro-* 
-t/7not consumer, current of 3,5 a, 

o. Jl£ c.troq,,. nolle 7,,lvn UltnT.Q controllln. 

,.^ dr?.ulift Air T,ioty _e fj- 

cnpplyir.r r.nln fuel (.hiring engine 

IrTo ^Pchnrgod 

-J , ■■•pheri., ture.y 1 'inililnting cnclno ctartlng, 

• -CO., rrc. .( ..n*. i- cut o-p 'y cam 'BflT. 

Wet”'""'' '■■'■■■' 

- rrict ..cn;?unc:' current 2 : 0 + t xecedinc 3-5 /•. 



C^JE^ERET 
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Control unit 

control uiv.::::::: 

llotj ciron -f>r- faur t>nclo.^inc 

oMtchei. 13 . ’ ” ■'"> Il„it 

Qt.roculatlnc fuel pump 

fnatcnod to otart 3 with the ^ 

«e lookodby opcelol ooro,., n,c^rlTll Zl 

Bhaft 12 and aro aln-^v- i ‘ ^ ^rrangcf! on 

«prl„g0 11 r„; PWi. occ ocnlnot proJ'Uo;’. orjzr .y 

profiled OBOE, the mlt erT!’?? “'iJ''=teent ,f the 

! OOVora 7 I fi. rjou u Li rcrnrynTlt- 

mtchoo are led into 

plug comieetor 2PT32ni03DH " icrninntf in 

dependinror^o'c^lne 

m-lW oith- the purpooo '-.I'clcZVt *’' 
ll»lt owlteh_BM-2_dellv™ 
noetic fleet to ^ <-elivcrc i«nuet ee.uelpc t’-.e Jet 

nOK ioeltlon, whenever T 

nf the hlsh-preooupc rotor opeeV. 

. Xiislt switch B2!T serves ,i4 

vave hontrollle* cddltloopi fJel":: 

lilZ ® ® '’loctroirarnctic valve). 

Bit Ctrl vOh B#0-l provides f:,j. Ip j 

^nponaicg o„ the epoed of the hlrh 

-^ipjSsThc Jet pottle flppe fror^Tmr 
;P°.ltlon t , the UAXIITO, pe^Hion. ae peJe oe 


o o ■ o o o ■ o 

_ - ' • ' '■ '^ . <~>:,.,0 \ O <"'■ 


re a 0 her n opoo ' unt UK-tiii-: ta f.r«' y >u„ - „ „ ,, i- 

'lovelopoO '.y the .M(::.-prorruro''rotar!“ “ 

■ ' .... ^A^ :j’.‘“1i/. ;viih -nc fryjk -C3^i;( «r~ 

r-r'cil^ft-r P^ug'^C 

ilon Of -hf. . ^ ‘ ' earlier vn«l urctV f ar-1^ 

Uic loootor ern''« r^'"f 

3f -.d-pl. r i- eu3-'or'*r IpA v;ith the 

• '.t rp. r!. pl<,.~ ., 0,1 tc the adaptor. 

_l qp-rorr..-rr » r .:ulrtin.i Tunn HP..PP<b ‘ 

flow Evtf;fSt„err:ert;op;f^^^^ 

power”';.'. -“-.o 

nr.rr.ot eai-toe-' ' ' t'="ntl'-f, to ."7 V, the .elcotre 

tiMCPOt eo.iLtnce ,„rr.i.t r.ot , !ret.e,;inc ii.jr ■. ,,,.. oleelro- ■ 

"■•.coot winJlp. 1.. u- j.,, .. 

.Icniro-^/arr/.-lio fi/ Uch PA-lfiAU ' ; 

v-lvc ••''ri'i? lolly •. nlcnoid-controll' 

^ /'* “• •••! ‘J If Installed on the .vircraft. 

* -ii-P vet . rotir.lr ta y- y, current - to 0.3 A. ■• ' 
-rcr- t.„,: .-ur;. i;- f,u.etron:..p..et - continuous. 

’ir' ■ !. -r fl:?ctr^ r . ^notio ^^eivor S 

i’-c n^n frb« 

eon r■•-ll,' .,.•' tn (Oi-etier with toootcr 

’ . ' , '~ tri j tho U nit twitch o f fuel 

•- -/. r-no r{p-.:2i wl“. tjio e.'tCT’ umcr velvo fplly " 
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»C»ctlo ctL’L. 

• lilatt swttr-h .f ^ 

io.=tcT„“r.k>iiTj;n‘r^io" 

carV»P.„or, »!,o„ th» v,av; o' ““ 

pucp hp-j;« 

open pooltlon of the .•.ftcrUmer 

. 

l^or ,;epe«Jl„c ' 

low-pi-ossure rotor. rni- ..i- Ic nnce.! of the 

Aftor\-urr,r.T. KA(B-1 ; 7 | 

jllth AgcM tlonr.1 T.VV.^ 

®E101B, one rcli^^'^^TKpSm T 
«We msim, one 

‘iK«532IIfll. ...R.: four relnyr 

I^Ulso Holiyrn ry 

pulse Colivcry * ox i" v i i 

causing connect-on and oi-^conRol^, Ocllvei-y of pul.^cr 

m.}6W), ohen the olr^oi ™ f 

-oconoB Tinialanceu. > *oiaov.'..up circuit 

Arrangea inside the ’■.•^v . . 

'»"■ I'i- e pSioa-ioo.: - 

c a using ^rldg o - un lr alahclnr ’e .-n OQ CnloU. o of tho .^-v u ^rrent - 

reachoB -the sufficient current 

«Jlay, the latter clelivPT.- «,■• ^ crglcing t:.c polarised 

to I nter nodleto rclc- -c- 


volt, ..go tTtrcl'^ro" 

rA.l6;M. thore.y'c:u.“ ‘>l‘>otrc.,^draullc 

, or- Closed, -.o pul- o del ^ 

^:SJ!yls£_Lclivci^ 

liL ooot^.tlo Tr.onenltter JlP ^^a 




the o.„„:;i 

pair of t^o ' ri . .. „ ‘ / and comprlsco the" 

rhee.tt„t,<, trlr-iitC; 

e:,.-lnc It, i-l' e r-ef" i'”' *''' - ’^^OBlnt’ mallS 

With eo.itr,ct dfvicri' 2*eturn‘ spring^ 

and others. resistor 4, ed 

Is enJ-rvUd •‘/''■'^» contact, lusl'ar 12, anij 

ilcturn':-nring 7 V 

casing, the nhor or.' ’ oi^ V '* provid^ 

- IVHlo t^n a« >otQt3Jj 

- ' 1-ver 01 control prtnol nyPT- 14 » 

forw.-ird travel , **''ri-W ic on^ig 

Clt not enc-i-c’ »l-|’ '.e " 1 “ mnnlSM 

nlciay cole'etel ;'' -1 “ '’“1 

sector 16. aKainst ‘^owol^ 

Fur ...or rotation will cause the lu" o-*’ ’ u"ii *: 
together with the rh-ft tto ^ ^ 

trenc,lttin:, rotax^ Xti^n 

-unting ^he cent.-rt ^ 

ring 1 . -iK.lng on resistor 4 una^ 

reeterr .'rl'v^.oa '■‘^ '«''onoo .Hrootlra 

o-ep 11 e, .!;,; . - ’ *-> ““‘-o tacwji 

-.1 j-i ri.' ii ly secure'' t'> tc "■.•jsSwJBI 

nent ccror/ :r.““ " ’ 15 eonos-u-p-agalns- ^Ba 






Sr?BSsi^ 
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ISSM 0 0.-0 


j:T.nnnr.l?tr,r JQC^IA 


^ The foed-v-ck trf.r..-minor rotnpri.-or j;cc 3 r.a pair or 

i. .ho 

riiO feed-':ijck tr^nn-lUor com:l;:t;5 ih- folloninr 
units and prjts: tulo cnclooiny wirc-woimd ro-ii-tor 4, rli.v £ 
with coriv&et aevicc, f."irie;.d 1 , tftc. 

..»v •’ '•’rl 1,: onolocoj 1,,, ether 

1« h ** ttilc ;enj 1 ;: coimcfto*! t .1 the f.tlr- 

lead. IT,, enda oftho rr..lat,r ,.r~ r,Adcrc,; t„ tipa 3 . 

cnclo^r^ »lth eoMret apriaf- ^ ir ,,rao..ti.lly e„ Inaulator 
c..closee rr-8 caalnc. Ono oni tf oonlaet .-thrln, t rUiV- -ilaar 
the rcMator, .he o.^r - c.rren.-c Jr,.;;/-, 


Hheoa.at P-1 coaalata af 3 :,d Juat.,'. le ror.latorc atau^ac- 
“parete aaita. ae rar.lrtara arc-«,„n.ee In crat 

WK-r. ““ ■*" “ '‘■'■•"'■“I "“”'1 

rtie aaiustahle roslstora cervo far rcgulatlne the tlla- 

oHn nf T iV ‘ “>'• aliaatment 

1 aiaaetcr at ninlim. c.ucmontatr5nr5cr6»-r-Tor“ 
aajuatBant ,f jet noatle aianoter at I at.aco fall auanenta- 
tlpn, aad.seren 4 - for aOJantnont ,f Jot norale dj.anotcr 
at n sta^c full aufpncntytion. 

To adjust dlaccter of the jet nosslo, remove cover r: or . 
rheostat P-1 nnd adjust^thc Jet noszlc .llrimetor at vhe res- 
pective rating \y wjiijnilntln^ tJ.e ad just rent coro;v. 


-t hx-u.a.w.r.oTie r.crtlnc ^’ucl vMve (rjoe ..cctlon 
.‘it.ortinir fjnlts), j; 

.Mectrona^notlc o.^ren supply valve (:;ce Trcctlon BnglYih 

ntartln;; Units), I-; 

ilTctronr:i7i-.Ttrrc-^':ddii:i^OTn^u'^r“r'i^^ (^00 Cec-' 

tlon kiflno ::t.-rtini: Units), ; 


L 


.‘tc entire ir jif-o’ with tl.>o fbllowlnc instrunento: 
IVo tacl.onetor r.f;rtor..t orn i(T3-l^ miniature oil pressure^^i 
■tr ir.rmltter of exhuust "as teriperaturc (;au^e 


TBr-llT. All of •i-to 


H^T't 

IHr^ 


OVO Inrtrunenlo '.v. inctullcd ly the 




-- JecelcraMn.- rm: H estorinr 

Units Providing: for En^jlre Aucaofitetion) . 


;.!anuri*cturin^ ?l;-.:it. 

T}te leeroa-'.-lcr .'vnor;.tor ;1T3-1, ivhen opcr-otlnc in 
coh.luneticn v-lth douMc-dl;,i ir.dlo; ^or I1T3-2, serves for .4 
moasurin.- eii.iir.e rpr.^,; peroon-f a-e of the isaximiia p.p.n, j 
Vlx.^oper;.t.-«.nr prii.eipio of ^i,e t.-.e^onetor concrator is 

altorn:.tin« currert vith frequency proportlon.al to the engll 
rotor r.p.m, * 

aternatij.c current, ir: fed io the :;ync>jonouc motor of^ 
the t.clton.c.cr Imilcoior. The leclsomoter r.enerntor is a-thr^ 
machine employ in /3 3-p«?rcir:neHt~T our-pol6 n r^^y -Ti^ 

a rotor, '-a 

'.■he ftlloy used for the nttnufac+ure .of the cenerator J 

roUr, iKiSsosrc." hi.-h ir.Juetlon cjid conridcralle coercive 4 
force; its narnotic pr.opcrties .^ro -.•.Inort not affected ly 
Vi’, ration, ^ 

Th-o :-t&tor j.ar a four-pole, tla-ce-phnse s-lndlnc eoplojrtl^ 
. .:^7-rin copper rrire, : .och of ti.o phar-eo has four cello. Th^ 
-phasf s .'i 4 *n rt;ir-^oy*noeted, 

c»!,Tl:.e 1 :: equipped v-Uh-Javo tnchanctcr- t/onerstorgy-j^ 

for tire loi 7 -prr ;«-urc coid hi/:h-prcosure rotors rospoctlveljr:;® 

hou:.lc-dlfl indicator H73-2 indicates tho epoed of th^ 
e n^ine -J o1 -> Jr -u i T h l7r^rn.^~^T7^^^:^~ ~ 
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_ InaiMtor error ot onrloo 

"-‘nhui' r.p... 1, = 

*<- 60 - JD5? Of tho Kixton r.r, ™ 

equal to C,5jr.. •P*ni., the In.Uc.-.tur «>rror is 

loo per rent eperd 'f tK-, i « . 

-■ lM85-rTr,r,. 

1?0 per eont spe^j ,f +>,« i 

11,15C r.p.B. r. t.j. r^cunte to 

^AC 

Infi oil preesuro at the ongine inlet. ^ ncaBui- 

a thermoeleotrlr set^Toi^r tf TBr-llT is ensontlnii^v 

1^0 tenporatura c^uge Is CleTiZl r 
o. ens temperature .-ft of thr < ""f rewoto nca.'iuroacnt 
^e operation of tlLl ! CoxeeoCln^ 3^^). 

^®-^'™i^lTretrl6“i)rliiolple^ ”” **'"*^'' 'iooei' ,n 

ooupl. Olrouft. .p,." .f”"" £e„er,to,', l„ tho thor.,,- 

the.„oUo;rorjhC \ - 

tomperoturo- Jiff'orono, i."!”! tl -•» the 

Mia-the free endo (cold Jurotloo) ™.’' <”•■■* lunotlcn;) 

o, td?:::ff; ^ :^^ ^^ f-J--^ °eiootr. ootwo .oroo to ro.„. 

In tOBKroturo wueo 

are connected ir. aeriec thoT. i thorno-ccuplns 

‘otnl the^ooloot", tL ^ .Uor,-, „tth 

tenporoture of .eanon.tr. .ouT^. ‘! -- 

. n .0 thorao-dlootrodos Of ,h„ ^CL ”"• 

the tomporaturo r.-a.,;o oro faVrto-to,. ^ ’'■■ 

of produolne Oiomooloolro-iottvo r " =aP“'- 1® 

...«f._theJK,t-t,u„etlo„-„ooo ;o !r 

^■poMturo of tho tl,oro„ !'' “‘'■“"t-ro, tho 

-60 -0 oSeV han no notrtirofflot ^ 

thonnoelootromcttve -oro. of 


*<»>-“turo t, 

-■•r.r, provtoloo l,. .-ruio for - rnu " 

In the Indlr.-tor -jir h vi rerlstcr ae 

- ‘ -- necalivc t emperiture\ 

Electrical K^ n jpnent • 

1. ^ Wtic st...rur.« of .the encine: 

•.-t-on.m-juc encine ct.-rtlr.- »<+>. 4 .v 4 

«8-V syoten; with the use of' 

With Iho ■’”* 

ntnrtu/t't. ™PPly 6nrtne autSS 

ooarocn. ' ' “"r‘na from crovnd p-(| 

3. }->.cine Kt.nrtirr in air. '1 

^n Enf^lnc cranking. •" 

. tha oorla«e,_rattnc. —4 

tlio lot no!;s:lo*n,,pa/"' aucKor.tcd r-.tlne and rojala^ 

anetac. ■.otng ,,t a o„r.do,tU). ''■ '" 

8. Snf.ino procersinf, ’.I 

rrecentci! ir. •'i/-- 

atreott fl.-.rr-.r =t,.rttnc ai54 

rrovt.’. r-o o, nnclno r-ottneo control dlaeJI 

- :r ;:rr:^: ir r"'' 

voit..-o ;ir-::.,;rrt m 
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3. Circuit brerikorn 




Plg''33)”° control oirnultc (See 


’’16 cporntlon; Tolt, 

r.lGo (loliveroil vir. tvr. . . . 



Autonomo un Ennlnn Strirtly^fy 


Automatic cutononouo atortir.c t>f tl:e onclne lo nccomplich- 
ed oy the use or tv.'o ctora/-e IntterloG 15CUC-/|5 which nrc 
switched over from rarallel to cerlefl ccmioctlon In the 
course of the ctartlnc procedure (uclng ?/,x^8-V system), 

\Vhon msster switch V.^ is turned on, voltace Is supplle.'. 
to contactors and K^. The winding, of contactor la per- 
manently connected to the positive ternlr..:! of stcrece b:titcxy 
AKg; connection to the battciy negative terminal Veinc acccn- 
pllshed via contacts 7-3 of relay \ and switch 3,. 

^ The winding of contactor is permanently connoctetl to 
-the po'^tive terminal of storage hut teiy AK,; ecnnootlcn t- 
the battciy negative terminal (led to tl.o :.ircr;u-. frsxie) is 
accomplished via contacts 5-A of relay A and switch 

"®ie-pOBitlve-temlnaI of storage I ctteiy AK, ic^ponaa- 
nently connected to the aircraft nainn via rontacter K . 

17:6 negative tomilnnl is permanently connected teethe 
aircraft frame. 

The positive terminal of storace latterj' AX. is etnnected 
to-the aircraft mains via contactors }' .md Kflii whereas 
the negative tcmiml is led tc the aircraft frame via con- 
tactor Kllg* Thus, both storage batteries arc eonnected to 

the aircraft mains in parallel, 

Engine starting is acccnplichcd as fellows: 

1. Sot the engine control lever In the IPLlirc RA.TII.Tr 
position. . 

2. Press utton CTAnTEfG and release it In 2 ;r 3 .'?ec, 

ST/n»niIG pressed, voltage via circuit roaker 

Min_e^ag_aafciy-fuso— afl-lOy-d-oget l - c o nta ctfi 

and relay F, blocking button CTAnaTirc wl.cn the startcr-gene- 
rator delivers voltage to the aircraft main.:, flows to tine 


..1.0 Oollverca vlr. tie elooee 

lll7 5-6 o>' tic relJJ e«ii 

voltece to .0 Ccllvoroi! to rdm- , 
enorgfif^l via contacts 5-6, ; 

to JZTzl''' 
cams 1, 


.'.jj. cauno voltage to __ 
he tlacr, which will stfiTt turning 


rospoc.lve niers-switeves at time periods, Indlcatod-ln^i 
cyclogran (?1.:.32). Timer relay / prepares the olroulta^; 
connection of a number cf relays Lc ccntactorr. 

onor r ^ is pressed, relay P. gets ; 

onorclseu via crenhlnc •'twitch BO; contacts 3-2 of the r6a| 
wlli c..use voltage ^o be delivered to cftcrlurner bccsterl 
coll I31A-1U (*.hus causing cpfirk plu g 03^2^ 5 t o he 
e ); contacts f-l of tJic above relay will cut the coil ~ 
ratings contr;-! circuit during engine starting. 

Via closed contacts 4-5 of relay 3B and closed con' 


•j 01 rcla;' the pulse is dolT^ed to relay whoso! . 
contacts 3-2, 5-6 connected to hhe ponltlvc terminal of ■{ 
storage battery will corjiect a-in fuel* manifold boost©’ 
cells k:u-i 14 via clcsed contacts of contactor m, twoft 
cg^ safety fuses Mn-10,and switch BK. Pilot lemp IGJIIsOT' 
>vill light up at the moment vcltagc.lc delivered to sparit' 
plugs CnH-4-3. bt f e same monont voltage will be deliyi 
to relay via contacts A-5 of relay 3B; contacts 

of relay will cut-in the motor of the nHP-lD-9K- pumpl 

while contactr 11 - 1 ? ,.'111 aake_up_the -circuit for cohnoSrt^ 
of contactor switching ever the starting cqulpaentMl 
supply from 24 to 45 V; contrctc 9-3 will make up the scll^ 

for rnlr.v “< ' ,~j.. _4.-, 


for relay b.nt-.ctr ll-ic of relay P^^^ disconnect thol^^ 
”i-^°ii depending on’ the operation of con-tTO^ 

to 32- 3f the I.igh-pressurc rotor norad r.p.n.) or at 3 
end of the tlner cycle C-'-t 44 sec.). 
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‘O . 

0 

0 

0 

.0 

o' 




noloy onoi-l 2 oC ”!• ooninct.- >;.■ j 
open the circuit of volt.^,, roln^- ph 

I» l.t rec. th. l,.t c,.„ »iu o^er,,,.. 

Jit-’lfti- /.j onortlsod when Vu^ t-r. " nir 
"0. kept plckoa up ,!uo to Ho oontoof i o I- 

kutton STARmin noy Vo rojovoc’. (Co ^n,o'- ' 

oporotod tbroinihout^lto cclo. " _ ^ 

Can 6 Will op<»r;ito In 1.6 .-x-c. ih..rr’v 

via closed contact:; 'j~k of rcl-v r 'r ’ vorint; v.ltnfo 

OUUCO voJtuco to Vo oupUicd^oX;? '■■■ 

ratines control circuit, rie.33). * 

Contacts 9“^ of rol""/ t in *’ i 

S.“ ■■■" -li."" 

j- v’.“ :i; 

twllins IwdMullc ulr Vlo.-oci- volvoo; c-t-c. : 1 r 

reloy wlll.i.r.„|f-tho .olrcult dollvorlr . vol"- ‘ 
fuel supply value 3M2 Cup to J5.6 eooO. ' 

Can 2 will, operate in i o r.«n e.i , 
cult of button 5T*”?iiTr n’ * " / “ ’ rc'.kint: l-'ie clr- 

‘‘^on Oi....nito and enorrisln.' rel-v- RP W 

relay, OK, at the ooao time, a elreult rill ■ o e . . * 
teete 5-d you onerclela, yeiay P, " 

Contactor Kj nil oormect terminal CV of tPo -t-a-tor 
Sene«t„ to the alrcrept matnc vl„ Car, in,- r’ Wr 

the starter coimcctian nnn„i.i„ , 

Of the ,^an '^“ranlortbr;,;^;;^:^^^ 

els connected into the clrcr.oft nain- * 

-shunt-^indl^g- k . ,!^^ connected -v^.;^^ f 


Vnn rf'verao curren:. cul-.ut rel'«y 7Ilit>i 

<’‘<^onor,ji.c0 .:urin,-r online :;tartlnr. 

4 , — » -t — iv ; — — — -rS 

-i*- -re. .horo.y c.5nncctln.: cont^ 


• r.'l rel.-x^ ' 1*. 

Cent; cicr 
Inc ♦’cr deliver:, ’ 
the ::t'ertor-i ci f.-i-.- • 
cively. 

Contact;!: 4-b r 

out VOlti-CO ofj' -.1,0 
contaotr 3 -;'> of ihn 
tncl.or KUj, 


•^.uny: rtartir. rnsirtcr p, ihoreby 5 ^| 
i* 1 XU 1 vol lace from t-.e nircr.'a't nsl« 
‘^r. V:!:; e.-.-jn,,.; ejo rnclnc i.> rpth^M 


/-r arTol.-y 1 rconnocic-.: in phJ 
or-ora:.ir.c -.vir.t’lnc -f rc.jul..;.or Pyr%gj 
Ki-'Icc up the- circuit fort^ 


• rr.l; 


^ • u'Jre.y onorclslng gaM 

llu. ccr.tvctor:- KOi -na icng. cloS 
rclr^j- oncr^jlscu via ccl^^ 


Via prri^lclnr'Lurhi^ •>-orclsing| 

contact." i-L- of r'l-y 
tacts 5-t of rr.-liy 

T3 k; Tioru. lly open contacts of c- nta.-t^r- ffn. -r J 
.in oonnoof no,.ativo .otr.in.ol op n..;' " ■ n 
the ’.rmlnal of .otomco Vattoiy Ai;,. “ 

'U- i.?ic ..attcrle.c are connoctot; In ."orio" t'io r<i^ 
inc volt-."e of ’.of. t},o v .. m 

.ore' i. noun...; 

voit.rtrr;o'.:?t:;.u W .Inn eon. 

n.ic cu-.- -oltato off Ap.;rk plu,’ 03-21^5 
•o '7 '^1“ '!7>!70 VOlta^ 

1 r : ov ooutrol|“ 

/ ♦ of ro lr y I iy III calcc. ..... 

v%Utla«-fi fuel rupolc.-^^lVl 
■ contact/,^ 

a=t of relay p,^ wlll^ 


vol.t.af;c to Ve .lolivcrod '.o contr.ci 
of relay p^^, cont.-ct.c O-i jf rclr 


Kn/|. vln ccntactQ! 
el-o.sod CO 
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of Veiny .p^^^ t cont.-ioth 




to 06 dGllvere.d Via unfoty fr.cc 4Mn-20 acrlr-ir Tot:icu>r ^ 

6loctroino^Ptlc-nlPr:^in<> o‘uf>i v f^iorr. ?)M«; 

tlonol i„.i Mr Moo-otf v,,lvo 0B8 .' m.: 

aellvorod to the ot.orlin,; uMtn t,t the roorire,: icvM, Moo.. 

— Cupply-^f_/o « . 3nc<. 


P'^U.l compouhMnc 0, tho .Mru-tot-conorator, to koltffli 
At 16 • 6. non- f*nm a i x*. • ; . . '.asi 


At 16.6, ncc. enn 6 !,roake tho contact nnd docfatel 
rolny Pg ,ho.no oontoet.o 3-5 opon tho oopply olrcult fer 
m.*»cnetio fuel l.y^p.iss valve 3 M 4 



v»j,Ye aM4- 

AO tho O^IPC lo loin^ oooolorot„d, current conhtaSlf 
ho otartor|.«o»jrator aecroaoo!:, uhle) oouooa voltoeh ohi^ 
tornlnnl CV end on tho rtortlns unite to Shotil4.itl.| 

(ao-20) ploko up, oontnoto 2-3 of thlo relay ulll deSig “ 
to ..o dollvorod to tho wlndlne of roloy uhooo do/ 

Will keep the relay enerdaed, wher.cao conWts ?-lb« 
tho supply circuit of oontootor KHl,. flccnorclsod .oWao; 
«11 oouoc voltoyo to to dollvorod to tho otfa.tlnB ujtii 
the eircpf.ft ratine, 

At 23.6 t oo, con 7 t ro .-;ka th o oontoct, thcrehYt 
4V tho .fiiSIn)rof t-dioy.I.^. telts- IV ulll opo» itsid^hl 
ln-.ho Olroult tuippmur voltoeb to oiectro 
off Volvo ail8. thouch tho velvo ,111 ronaln onorelsodvdl 
-_thc-action-of— ^ - - ' - ' 



Mr-Hcy-thr- yt/.ncr-Gonrratar c/sure;.. a ti.arp val’ti.;;,? 


drop In the aircraft rialnr» 


V 



Iho sorloo roolctor Pj llnPl.-;:inop,,,„io or vcltaro ,> 11 - 
■vorod to tho. ot>u.tlnc unite. 

-tontaeto 2-3 of relay Pj, oau,.. .vol t-io (.Me dcllvoro • 

to startlnp, lucl valve '3M5, 

♦v' .f u***^"® flonlns into the flfyao IcitiLarc, 

r l^.o^ g rclnlnG Lcln;, thur^tcrrainiv;.^- 

t« IC.C cec. thorny ColivcrlnG volt;i. c 
to rel^ Oi and relay which ia kept ciiorri.':ef ’y it-' 

contac:l/8-6-^,--nolai-i)in i T ) i ) 7as-- lts ^^ c^ . 

conneot^n^cMos r^lptorjg . 1^^ of the ati-tnr- 

seneratipp^hunt windlnc. 

-Ohls weakens the naGnetlc field of utnrtor-concr.'itor 
^ejol:tat^qn, 2 W hlo h rosnlts in, lnerc .>»sc(! speed. 

^ Jtelay Pjj -fpons its cojitacts 1-?, thoroly decncr-ialn-- ' 
tlinins .ii^lay PH, ' -which ^opens eont.-icts 3-2 with a tloo lac 3 - 
C.5 sec.;; . this causes the wlnQinc of relay -.0 -. c a-ccn- 
•nected at 13.1 sec. jlelay closes contaetc 1-2 tliere y 
.epnnecting-the-windinc of voltacc relay m via roaiator k„ 

• to the clrcuU dolivcrlnG voltrr.To tO-hoDstcr coils i^IA-ll”. 
Besistor Rh is so selected as tr ;,ller; voita;*/’ r<\l-\' t*. 

ir. V^ s ucT^lr circuit roache.-:' 

T-29V. 

. cdniioe-iou .T ;;fttT partia .1 o-'npour.il— 

..dng-,vo:ca3^ow^t:a transltoiy procecrcs (chan, or takln,- plrc** 

sin. current ai:d voltaco of rhe rv^tc r clrcul^-> ar:-o.v43d» ..... 


. ^ reloy P^ 'wlll cioco Itc contabTo 

thoreiy dellvcrlnG: pulse via closed contacts 9-8 of rei^ 
which will cause elcctrcraacnctlc additional fuel suppli 
valve 3142 tc le enerclzod. 

.C sec. can iTwill operate" thorehy enerc^^ 
relay P^^.. Contacts ?-l of the relay will iroak the supp^l 
circuit of eont.-etor KIl^, thus dlscpnnectlnG the eotfttfa# 
and caucinc vol taco to ho delivered to the starting vlxiim 
the aircraft: mains, ’ 

. As soon cs the engine reaches a. speed, amounting Af 
of tho norracl hlrh-prtscurb rotor r.p.n., contrcl (mltw. 
switch CT will operate t-se're’.y cldtilng tomlnals <t-5 anil 
onergizliiG relay Pr - - ..-,, ,4 

Contacts 

Ing of while rel.ey (1 elng doenorcised) ; op^^ 

cgntects 2-3, S-6, and 9-fi,rtheroT^ dconorclzing thej/ ^^*^ 
rqiayr ^’9, ^4, %<•* 3; t.and A-,, 

-inding Of con<'.ctor Iti. ; Relay Aj^ lnj Its turn, wn^ 
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-th e -ir l -n dl T ifiB 61 rolcc ^-n "rV'T" 
wlndltigs of conta.cjoro ::p, KH-" 



r.,, Tv.., OD. 
rnd Kn>. 


, find tho 


I^ooidoB, contacifl 11-12 of rPl..,y r,. will 'rcak tho 


:upply 


ol«uU of oontoetor Kn^. ivo,., »io unUo, .xoluol.o 


— adillxlonnl mcl oupplj- vKlvo Sl|2, air 
tlo*.off valva 31.3, rW Voorlrr cllr ■.ec no <;c~ 

energised. 

.®y.ple cf the_ rtartpr-epr.«>rfjtrr thun f^rmon t 

an end, nnd the latter t;tprtc cpcretlr.-, rm •' gcncratcr. 
Booster colla KH.‘-114, will ' e comicctod to t).o rlrernft malnr. 
by contacts 5-6 of relay p.., -.0 offoet ronoated o^ccrclnlnr 
spark plugs CnH-4-3, 

In case the enclnc fall.- ty riceclor?‘tc *0 n upccd rin.our.t- 
Ing to 32« of the nor.-nal hlgb-proscure rotor r.p.r. within 
44 sec., the Btartor-gonorator and tho rtartlng units are 
— di c e onnectod~ln— t-he-fol-lowlTip h g q U ' en ce . 

At 42 see. can 3 will Irc.nk th^ ccnlnct .-^nd aocnerrlso 
the wlndingc of relays ,p and K^,. relay FS,ill clccc the 
cir cuit of the op_eratinc_.yaniUn.t-of--tiolt:.ca..^^ 
while contactor win ccnnoct startinc rcsislcr Intc the 
starter line circuit. 

At 42*7-3ec. can 2 will ’ rer h its contnetr tlxToty de- 
energizing -the vrindinrs of relays 3r, raid a. Contact- 

— ?£j^will_dic.C!umoct the- E-tar tej^cnerat^r.-relry a^^w ' 

connect the shunt winding to voltage rogulrtor pyr-82 £ind 
^deenergize relaj- P^.,. thereby causing olectronagnotic 
-/alve 3H5 to discontinue starting fuel cupply . 

Relay BP will cause voltrgo to ' e dollvorcd to revcrec 
current cut-out relay 

- Then ^ can 5 cones to the Initial p.^si lion Cat 43.4 :>ec 
thereby deenergizing the windings .of eontacton 
and relay P.J,. Contactors Kill Klip will switch over 
stor^e batteries and froc series to aara.llc-1 -3. 
nection. Qfroin 48 V to 24 v). 

• Relay will open its contacts 3-2;’ nevertheless. 


olcctronagnctie valve:: sa^ .and 3«8 will ronnln cm 
to tho action of contacts 3-2 of relay Pg. 

/•t 44 .sac, can 1 will cone to tho lni\lGl TKcit^l 


’y doenorgl 2 lng tho windlr.r:: of relays /. 

and 3, which, in their turn, v.-lll liecr.crgise rclfiya j^ 
and OiU, tho clortrle noior c; s'rrting fuel punp ;U^| 
I oontor coll^;- J-: --llty ro'irj -tircr r.ator—fl-^gp, — ri tc ~T . 'Ti 
to or. end of 1:.;: eyclo. hen the or.e-.lr.c re-irihe-:: u s 
Inc to 3?C iiV ncrncl high-j;re:;nurc rotor r.p.rc.,-^! 
oporatc.o;, the .-pork pUvj:' arc. supplied wit:, voltage^ 
'/her. ti.c rnrir.c reachc.t r. .-pood -..T.cun^lng to* 4B^ 
nonr.al :.i,;h-pres:-ure rotor r.p.n., car. li/IT opera too ^ 
'.y '..re-iking tse windir.,- of relay T, , which, wj.on di 
- r cloc *rcha.T.c - Ic* volvc.- a’-?, 3?.I8, .und 
energise relay '■.•h. Iw^ter will di.ooonnoct 'cos 
f<?:.-.-114. 'ol ■■ a T- .will r.;‘ 'o .'•upplled to .'park-i.! 
any more. Pilot i^r.p I.:;'!';:'.!- -.vlll .'^o out. rhi.o 

end of the stfiTtl r.g cyclef-Ml rtcroi-ng units 

vhe initial po.vitiyr. v.'lll be read;’ for further-^ 
In case tie engine to be .’tceeleratod ty (hi 

amounting to 4bC of-'.'c r. irm*.! high-pressure rotor '-r 
electromagnetic v.aivr.s 'SiZ and 3^8 rc-rair. cnorciael 
"nhculd Vc Kv.it ei.o'J of 
A3C-25. 

rr.ginc ing y TJso of 'ircund Power ."ourcob' g 




.tngir.o stf-j-tlr-r. on the grour.d Invclvoc the use olM 
ground power :-upply . ov-rir (24 - 4f-V ::yston>;_st^ 
acconr.li.t;-.od v.-i-.h -r.c nid of l-tj: KnA-4 Ins.-t'clled onl 
power source. 

volt! "e • vii^erec! •‘,0 tl:c gro'ond reoept aclc^ 
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O . .. O, 

CHAr^iitUSt 


iirnii 




Cnfti" ! > wit H in 7 1 nrg Vfi ‘ ‘ ■'•*>><■ 3 ? rTM : i0h .> 1 ’ — 

win C.U.C pr..,., 

only^ftor that wu contaotor . K |13 

power otipply doureo ;p ennr.»< i ’ /jroun.J 


.,1 -f, | „ |,uai 

— :gr-jTioi-iFTiv>c^. 

•'.' #.| 1 * 

proeodurr; ' * u.-lng tho 

:i nr.c '[hr precnod for 2.. 

..... ..... . . • 

mm.„r .„, ,ri;.rt n;,,!.in‘"..'i'“.’..“ *••’ .■ ™oothS 

thf. r,n/-.ino to i.iiir- -rti/,’ ‘ «nclno; i.ccol^ 

<0 /'O 01 , f to r:f;. that iir lamp p 

•lutom^jtiff.ii^ ' ***'^1^' -y^’lc h.'.r cone to 

_^'•r?lny i^nrinr. in /ir 

•■.pw.i, »1... ox;rcL'‘!;u'l'3."'|'J|^' .'Htorgta*l| 

no. ,:..,.‘;'..,,,3„7,:"3’^;’»'' 



-g,. ^ 

Boolaoa, f.o Wlnainn of rontnolor Kn. l- .i<.,.n, 

avrlag otollne, n«.l li» ‘ - , 

V0ltn«c fron aircraft otor,.i;a, ; attar, •■. ' “rV' 

<0 .ho loUoiy there 1« prctleolly r,.-. Valf,',- ..i-o'e.' 
reoolt, the rtartlnc on,.,, are ,.uwlL w ’a - 1 " " 

pomiment inai»nl-Lt»do. •'It..,/-, jf 

In tfif Bee. the rtt'rttr., . 

position. ‘ rctnr,;:- i,. thr inltl.-.l 



«la/^rimno^LtorrKraa-^.’‘'--"“"'' 


-otoa t, .BO Pluo';" jLnf'tr'„sn'‘t M 

eoatahtr’.; rela;:" 

■ ''OX ■ ...1 6 el the receptacle Inoorjwratod la 

nocer cltch 

irrerte” ' *» ' o eoroteetei 

taot.r“mr>wr‘“‘"“ '”^ ‘”^“"2 -‘““P«fo.o, cen- 

'..c^rat:a ,laha^i ;^ * SOil^ptaela 


‘ir,rinr 




^^oor.pllrjhed to follows* I 


'^.rinr- corTWl lover tc the ILXIJfG h 


stop, 

- ccircuu ’.rcail 

- y w t ; ? fj onop/jiaod. 

I V.3 

lln/j;; of rolai^ 


VI*. cliV'-i. ♦=■'■*• onop^laod. 

leaver...: ;*f '-l.'.^-io v.a..a.c u ■, 

..a., ..J, f,..,.. a.t'ae;., ..i’' .r'i;. ’ v of rel*; 
^'fir. f. r.**.-* - ( ‘, ..-. . -o rrlr-y p J| 

•vui 0 '.'... ..::'l:,, f—.c 3 .. of rewl 


4f> j .a ' . winding 0*' fcr,- 

I Is cauced to oa.dooaerglMa . threaeheut the .etartlnr 


=111 e-.-ar 

•-pply v'.lvr 3M?{r. 


of rcla^y’f'J. 

liSTad t aleetrocgretle otgj 


tactor 

period. 


-rc l f - y .. I . will 


' -f rri.*y 3 v,llHelivor v;2tac| 
'rr *: -r firiivercd xo rtwtlnsr.;' 




Sanitized Copy Approved for Release 2011/02/07 : CIA-RDP82-00038R001500140001-1 






1!^' 




.. . o o o 


o 

o 

' oi 


o . 

p 

o 

o . o 


50X1 -HUM 


• 132 - 


- 133 - 


pump nHP-10-9M, nn described In coption '.utPr.onious ntartlni- 
-at-weiM, -t- 

nict lamp IcWI'iToN will ii£;ht up. 

Contacts 2-3 .f relay P will enorflr.e olcctr.rncnetlc 
starting fuel pump 3115, 


from 2U t. UB V. 


^PTiT-TMTCiilt Ihc ctfiitiJ 


-Ilov.lnr tho 


-gllpp U >-.; 


finrilne Cranking 


• V; tfc^-upply circuit 
by fhc crank 




uppn by /^o crank In J switch. 


the startinc units' 1^ 


— l?l® -®!?6lPJ?._.l?_Pr.»'mked by the. startor-conernt-.r, wit h r. . 
fuel supply ..r Icnltlin systenj awltohed .n. jjn^'inc cranklnc 
Involves operation wf rlcctr^racnctlo valve O.'J-B '’tntr^lling 
sir hlcw-wff valves (within tV time period startinc irv.m 
1.6 sec. up to 25.6 sec.). 

To crank the onclno proceed nr f.ll.iwr, 

1. Set engine cranhln^ rwitch In the ; po:•i-^lor.. 

2. Press button S'l/iC:!!!': k^cp it prci^sc] f.r 2 

-to-^-see^r-^bie-enciiie-ccr.-Tcl-lever rh^ul J he ret ntninEt the 


U y . raticn .f P:iof>frrt q f.i Eault>mr.TH- 


H ith l axlnum Hati n g SwltcheH rs. 


CUT-OUT stop. 

With the button pressed, the tlner will proceed t;.jjU(;i- 

- .1^ gj.t^ 't iug_j»y_clp_e.Tactly_ In- Jth m-Wicr nr in the 

case of onclne stertinte on the , round, vho ntartor-genoratwr 
will he ;splnninc fJ’-C high-prcssurc rot» r until the star'ir.c 
cycle Is ccmpleted. 

Should It he necessary t, spin the onclr.o t^ locn r.p.r.., 
— ^ — 4he_atartljig — cycle— Is— diBCoiit-lruod"l*y“rwit.chinc . I’f circuit 
breaker AX-25, Bofure cuhsequer.t enelnc stnrtln/: or orankinr 
the timer notor will complete the starting cycle after circuit 
breaker A3C-25 is switched on. 

If button ST, MJTIIIG Is pressed by mistake lofcro the 
starting cycle is c.mpleted by the timer, neither Vwliac'' 
dellveiy,tc the starter nor to the ifnltlon .'rysicn will result, 
since no voltage will be delivered to relay .-nd relay A3 . 1 
the tlnerj-hencoj-tlic-switehes .f u.ar.s 3, 4, 5, 6, 7 and the 
■ circuit of can 2 will rewnlu Iconcrg iged. 


Pitched .K hy .-hlftsne th,^ 

,c^T..roj. lc-«r t.. tl.o tt'iiiOT, ,t„p. ® 

Relay /, is cjio raised from the .''ircraft n.»<wr. ,,4i'’4i 

oin.aftf: cf llnll •■wltcl. BOQ-l .t ocntrcl vnl.* B»iP 
pins 13 ar.d /,4 ^ ..;:„„octor, tl.c'o.n^ 

^drnullo do.oU.r...-.,r 11=1, 

■Ihp nr.i-lnc jluc cor.noolor, limit rnitch RK vT the e S 
eor.tr.ltr: Inn^rp^rnted In the erj 

'is renev.^'Trorthr: 



I cni.;.*s Haiti 


the- control P'-r.ol 

tlic rolcy will di-cp 

-ur.-^.ak.nh'-ilni-t-ir.cl ‘ Chen r.3 eiid ETC-l. 


Engine cranking Is acsonpllBheJ by the' uro of the 24-V 
__synten} -no . provision- Is made ft;r cwdtchinc over the pt-wer 


open; ns a result rcloj 
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(via terminal 6 of the aftorhumer central imlt, centnotn Z-i 
of relay B, terminal 2? of the oftorturnor ocntr.'l unit, fnd 
terminal 5 cf box KBC-1). 

Relay <3 will oloco its contacts 3»g, n.nii>TiTi £- 

voltage to bo supplied to the winding of electro-hydraulic 
switch ril"364M (♦ivia tonnlnalB 4 and 3 cf box ;3’C-1. The 
hydraulic cystem will ctart opening the jet n.zslc flap-, 

and-the -untalanelnG -current In t )i« bridge c ircu 1 1 d i xir ^nal 

will start dlmlniching, olncc the elide of focd-tack tranc- , 
mltter flOC-lA will move In unlocn with the cylinder Tv d 
relative to fixed rcolrtor JIOC-IA, thereby ceurinc a reduc- 
tion In voltnce acrosa terminal 1 jf the ffed-hr-.ek transmitter. 

When vcltuge acrone terminal 1 upprcxlmater volt ace nerese 
tennlhai 2 cf rheoctatlc transmitter ;iP-3A, the unbalrncln^; 
current in blie winding of relaj' POC will Or^p to a value 
which. Is below voltage causing rol.’iy PIlC to vpoi’ate. The left 
and right pairs cf contacts cf rol'-y PHC will be .pen thereby 
causing both windings of hydraulic switch PA-IG^K t. be do- 
enerelzod-.-'nie-hydrcull-c system will to locked, and the jet 
nozzle flaps will be fixed In the :!iriIf!U!.5 ..UCnafTATini p-sl- 
tlon. 

Purther movement cf the engine control lever towards 
Increased augmentation will nctuotc the follcw-up system and 
the Jet^hozsle flaps will shift to a now position which cor- 
responds to the engine control lover position. • 

With the movement of the engine control lever towards 
decreased eugracntatlon will cause voltage across terminal 2 
of rheostatic transmitter 2P-3A to increase In oxceos of tl.e 
voltage aorosB terminal 1 of the feed-back transmitter, as 
a result of which unbalancing current will flow from temlnal 2 
of the rheostatic ^ansmltter' to terminal 1 of the feed-back 
transmitter -via the winding of relay PIlC. in this case, the 



P : O O 
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E.ltch n-mu («). The hydraiai 
eyete. .m .tart oloslnc the jet noszle flaps until the ? 
Mbalanelne ourront Srepu helo. the pick-up current 
The jet n e sale flap s— — ^ ^ 


> a pcsitlon corre^hpon'd; 


-tharety 

Ing voltage to he fed to relay «a". Kelny -a: will deliver 

voltage to relay T via terminal A ;f box inr-C-l, its, eontactr. 3-2. 

and terminal 1 of box 3CDC-1. fielay T will energize the v/inc- cause voltage 


- u pcsiTion CO 

fo the now position df the engine control lever. 

“‘■■““It « 

fuel Bupply, nhon the afterburner tc turned cn. 

Jet nonclc flupn openlne nay be delayed by 0 eec., VS 

LTT,ar ’ 

the RAXIlTUIfl posltlcn. i 

^cl supply nay >o delayed by c sec., 1 sec., and 2 ae^ 

^e above delays arc provided for by time relays m,,lF 

rag, V} well as relay:- «c- and The delaySlnl 

jet nor.zlc opening and in inipply -of-afterbunjor 

ocnerglrlng of the tine rel.-.yc, which Is accomplished by 

opening normally- dosed contacts 2 , i of rela,^ when th| 

aftorbumor, is turaed on. ^ 

Eesldos, ts ensure- the required deluyr, it It necesn^ 

nit KA«-15I in the pcpectlvc posltlCneCurrangenont of 
Junpera is Illmtrsted In t.hc rutlnes control circuit 41=^ 

.f oentcets S, 1 , relay .m deenerat#! 

t .e tine relay unit, mt has been enerclsed ty s,ltcMn,g« 
elreui, breaker A:1C-15. :,ne relays rp^. pc„ and rak 
•111 open their contacts ulthln c.5-sec., thSrchy causing * 
relay c to be deenerdcod Ir. 1 sec. and relay j - m Z 

?y ojaslnc ihelr ecntacta 1-J ,l„ -ekpeetlve junpars. ' T 

rel^a'C and j prcvlde for the neoes=.-.fi. .delays In.cpenlt '* 
a .he Jet r.cc,- 1» flaps end in supply of the afterbumeri 
-l-h the .-fterlurntr tu rned .ff, relay i.rans:a..t- 
;e unbolanced; rele^* PflC 

encrelse relay .o;-. Cantaetn l,.-J..cf-rcl,.y.-.ea .^n cauuef ' 
.£ ugen t_ ta ,. be -red to relay T .- Con - lee t a g, 3 of r e lay 


to :e- rupplied 


the winding cf clectro^^pF^ 
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switch- rA-164H (M) vif. HH-S 
contaota fi f>w»^ n 


nrA cor.l.-.ol-, .*, ^ rnl:i^ 


. _ . ' , J or the rol-v v,Ui caunr. voU.f'o It -r 

dellwrcd to the oloelromsnot of ,lf-J?J, (JKI) ^ ; ' ' 

Tt 

.«t7 l^1 ! ' >■■'“•> ccmioctor, to lleit 

M- it-tg-totalnel-gt olL^he-c-mlno =.■.., tor Mur oun- 
h^”’ “"*”“*= => !> “f '-ol-V T, to toruinM 3 t oi '-rtor- 

ooutrol unit KA.,- 13 fl oonnocrl to tl. ...indln,. ol ' 
-s-w *j, uno to oontaolc 5, 0 , ; „i,y .. tcrnln'-l f> -r 

lr t, '=‘' door,or,;locd until iho Irldj o olroult 

1= hnroncod ac.-..n, .i,iM. Mil tM.o pl-co r.h.,n tlr l<,t notzlo 

When the unbaaneinc current drop;- tc :rro...c .-reen fir,- t\o 
bridge circuit getc Icl-jnccd, eftc-lurnor i-jcl ruppiy 1^(11 — 

_ °° ~ . °? °-tucto 3, ^ Of doonnr,lncd rolny • 
supply Circuit Of relay T. -n- 

_ ^e-folloirtnfi oventn Mrili take place wJ.rn pacrinc -vr^r 
the .two-position syntom of jot noozlc control: the wirdinr 

-^elaar^-wtlTTfrriJHCti^v^d^^ 

CONTROL OP m-irSIl-T.,!, ,r,-,M!CZ 2 Li;. 

Contacts 2 . 1 of relay B win Joor.or.iac tl-.o o.nficts .f 
relay PflC. where rr contaoic 8, 7 will docmrcir:o 1 ic winain- 
of Contact:; S, aeon.?rgiz« thc- 

bridge circuit. :^o, the entire syMcr. con-trclliv the 
v^iablc-dufy jet nossle will iccor.o iCGnerciae-. Contact.- 4 , 5 
«iay 3 will -liscoanoct the' wlrdinc oi‘ relay 1> -^r^ir 
voltoEO supply la nMto;. BX of tnr o.-norM p:.nciy»i.7,- •■ 
oontsbtn 6, 5 tin osuoa voltscr tc -.c nuppllsd vis n.ltol. '« 
or the ooctrol panel* 

With the uee of the tiro-positic:-. jot r.jssle e-itr.l .-r-n 
is turned on Vy .-citing the engino eonto-ol* ' 
ever in uhe . ITLL pc.sltion. ‘.ftcrlurncr Igr.itlcn 

-wlll-ppcooed-l-xi the sane nmndr #:s- has" Ic^^S Te.«?cri:-r'd above. 

The winding of hydraulic switch TA-lfi^M (4r)i- jeept cncrglaet 


cohta!ir‘g!3 

■-* , ■ ^ relay contricts 8-9 of rola>rf-iiSl 

IZ of , lhc>ftbM : ,tfnsh.a a ntr a^ig'°^^ 

dno4i?n: 7 

pontoon ’ ^ 


-rsf.ine P rocessing 


•he electrical cqulpncnt i 

-inilrjj ijj •dVJ^. n^iu^ . 


"l-c- scryffice .. 
engine proet:;;-la/* la 
electrical ceulp-ent 
' Ih/:. 

„o,.i_747. 

f ^ r.c Ci:rie tinrr^ ^11 enplno^ 

m^cnc.le valve:, o:elvalvc of fuc.2 Vy-paas volvS 
prepared for procecning. ^ 

>Jf 3 e«Curc, electroj 

tionM fuel r-upply valve 3fjp la kept oncrr1.^d^ 

. fron, 1.9 rjo. ui ^vl thin the perlo^| 

^A.a .,c^n 'fir vuttor- ARTIirr: 1- pressed. voL 
cred.uo relay r3 via 
contrets of I’f •>.'.■• Kn 

‘‘‘‘i-lSA, c-afet:/ fuse Hn-lO. lhe,c^l 

^.orglscd Via 

, . .. .’. Vflll :-c kcT 1 - onerclzcd until ;thel 

-.., \ ccritrgtc 1-^ of - re l ar ? j- Mll^d^ 

- •. r, tncrely T^c-entinr rclsc, J}^ 'ror^'iotn^m 
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